Irag

Point Source Catalog
83-0042~01E

High Source Density Bins Catalog
83-004a~-01G

Zodiacal Observation History File
T3-00An-0LT

Working Survey Data Base (WSDB)
83-004a-011

incillary WSDE File
83-004p~-017

HCON-3 Skyplate Images
83-004A-01K

All sky Maps Data
83-004A-01L

HCCN~| Skyplate Images
83-0043-01Q
Galactic Plane Skyflux Maps

83-004A-017T

Small Scale Structure Catalog
83-004a-01U

Pointed Observations Directory
83-004A-01V

Pointed Cbservations on Tape
83-004A-01W

HCON-2 Skyplate Images
83-004A~C1Z

Asteroid and Comet Survey
83-004A-01c¢

Serendipitous Survey Catalog
83-004a-0le

Survey of Cataloged Galaxies and Quasars
33-004A-01h

Faint Source Catalog, Version 2.0
83-004A-011

TTV

300N Begt of Three Images
HCON 1, 2, 3
83-004a-01j

(’,-"‘;'.T-.il.q: °7 "‘-"\-v.' &Sf’a-.f" w,
2 Min Zodiacal History File' pr

83-0042--01% — i

/




e REQ.AGENT | RAND # ACQ. AGENT
, St V0Z73 el

IRAS
POINT SOURCE CATALOG ON TAPE
83-004A-01E

This data set consists of 2 magnetic tapes. These tapes are 1600 BPI, 9
track, and are ASCI! formatted. These tapes contain 3 header files and 3 data
files each, The header file describes the range of data in each succeeding
file. These tapes were created on an IBM 3032 computer, The D and C numbers
are as follows:

D# c#
. D-64548 C-24294
D-64549 - C-24295
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n REQ . AGENT RAND NO. ACQ.AGENT
GLS V0273 WHW
IRAS

ANCILLARY WSDB FILE TAPE

83-004A-01F

This data set consists of one magnetic data tape. This tape is 6250 BPI, 9
track, and was created on an IBM 3032 computer. The tape contains 40 files (20
header files and 20 data files), each header file is written in ASCII and is
succeeded by a data file written in binary. The tape contains more detailed
information on the entries in the Point Source Catalog made as a result of the
processing of those sources. The D and C numbers are as follows:

D# c#

D-64556 C-24296
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ﬂ’ REQ. AGENT RAND NO. ' ACQ «AGENT
GLS V0273 WHW

IRAS
HIGH SOURCE DENSITY BINS CATALOG

83-004A-01G

This data set consists of one magnetic tape. The tape is 1600 BPI, 9
track, ASCII formatted and contains 2 files of data. The tape was created on
an IBM 3032 computer. The tape contains observations of regions of high IR
source dengity which were specially processed to eliminate unreliable sources.
The D and C numbers are as follows:

D# C#
D-64551 C=24297

[P—
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REQ. AGENT RAND NO, ACQ. AGENT
GLS V0273 WHW
IRAS

40DIACAL OBSERVATION HISTORY FILE
VERSION 3.0

83-004A-01H

This data set consists of 1 magnetic tape. This tape
is 6250 BPI, 9-track, ASCIT formatted and was created on
an IBM 3032 computer. The Zohf is a low resolution version
of the IRAS sky survey. The data base is time ordered and
retains the subdivision of the original survey into semi-
daily Satellite Operation Programs (SOPS) and individual
continous survey scan observations (OBS). The data base
organization is described on the following pages. The D
and C number, number of files contained on the tape are as
follows:

Ree Sizg:&)b«a'ﬁa,“’da“'w %Jcs/ze:z@v/@mf/mm& m/&w@%ﬁd
l
D Number C Number LFII;; SOop
D-64552 C-24298 573 29-600
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”‘~ IPAC INTEROFFICE MEMORANDUM

701-305-88
December 30, 1988

TO: Distribution
FROM: C. Oken
SUBJECT: Release of the Version 3 Zodiacal History File

The Version 3 Zodiacal History File (ZOHF) and a table of corrections that reduce
the scan-to-scan calibration inconsistencies in the ZOHF have been released to the NSSDC
on a 6250-bpi ASCII tape. Two documents, also included in this delivery, are attached to
this memo. The new ZOHF is described in the circular titled “Version 3 of the Zodiacal
History File,” and the correction table is described in the memo by F. Boulanger titled
“Gain and Offset Corrections for ZOHF Version 3. These valuable corrections are the
result of the research efforts of F. Boulanger and are not an IRAS product. We include
them here because they are a useful adjunct to the official data.

Attachments
‘ Distribution:

T F. Gillett

H. Habing

M. Hauser

J. Houck

F. Low

G. Neugebauer

T. Soifer

B. Stewart

G. Villere

W. Warren

cc:

IPAC

S. Dermott

C. Heiles

P. Nicholson

P. Richards

M. Rowan-Robinson
M. Sykes

M. Werner -




IRAS CIRCULAR December 28, 1988

VERSION 3 OF THE ZODIACAL HISTORY FILE
C.A. OKEN, T.N. GAUTIER and S.L. WHEELOCK
Infrared Processing and Analysis Center
California Institute of Technology
Pasadena, California 91125

This circular accompanies the release of Version 3 of the IRAS Zodiacal History File
(ZOHF). The description of this ZOHF product — especially the changes made since the
last release of the ZOHF (Version 2, May 1986) — follows, along with a brief description
and a release date for an additional ZOHF product.

This new version incorporates a number of changes. The major improvements are
in the calibration. The baseline calibration has been improved and, for the first time,
corrections for detector hysteresis effects are incorporated. The entire IRAS survey was
reprocessed with the improved calibration. Other changes to the ZOHF include a format
change, additional calibration improvements, position improvements, a sampling change,
and several processing changes. We also discuss the results of some of the verification
tests we have done. This release circular is not intended to be an exhaustive description
of the Version 3 ZOHF or its analysis. That document will appear in the Explanatory
Supplement to the IRAS Super Skyflux products to be released in 1991. Rather, we want
to provide the essential information to enable a researcher to use the new ZOHF product.

The Version 3 ZOHF represents what we consider the final fundamental DC calibra-
tion of the IRAS data. There are, however, still calibration differences at the few percent
level between observations. These are not yet understood. In particular, there remains a
systematic difference between ascending and descending scans which is probably a calibra-
tion problem and not a true feature of the sky. This systematic problem is discussed in
the section on anomalies below.

It is possible to make empirical corrections to these data to remove much of the residual
calibration noise. Frangois Boulanger has derived a set of gain and offset coefficients for
this purpose at 12, 25 and 60 pm for about 80% of the survey scans in the Version 3
ZOHF. These coefficients are being released separately by him. As a convenience, we are
including them as a separate file on the magnetic tape containing the new ZOHF. The
enclosed memo titled “Gain and Offset Corrections” describes these coefficients in detail.

The identical newly-calibrated and improved IRAS data will also be used to create a
point-source-removed ZOHF, Point sources will be removed by a median or a mid-average
technique. This product is scheduled for release in mid-1989.




Product Description

The Version 3 ZOHF is created in basically the same way as were the previous versions.
IRAS data from (almost) all detectors at each wavelength are boxcar averaged over eight
seconds of time. This results in an approximately square beam 0.5° wide. The exact pixel
sizes are given in Table 1. These sizes have not changed from those in Version 2. These
beam sizes are not the full width of the IRAS focal plane because the smallest detectors
in each band are excluded from the average.

Table 1. Pixel Sizes for ZOHF

Wavelength Pixel Size (arc minutes)
{pm) In-Scan Cross-Scan

12 30.8 284

25 30.8 30.3

60 30.8 28.5

100 30.8 30.5

Format

The Version 3 ZOHF is delivered to the NSSDC in the form of a 6250-bpi ASCII
magnetic tape. The record format of the Version 3 tape has been changed to give UTCS
in centiseconds instead of seconds; otherwise the format is the same as in Version 2. The
new format is given in Table 2.

Processing

Several improvements in data processing were made for Version 3 and an error in
Version 2 was corrected. The set of observations contained in Version 3 is slightly different
from that of Version 2. A small set of survey scans erroneously excluded from the last
release are included for the first time in Version 3. Observations that could not be properly
calibrated using the new stimulator exiraction method are excluded from Version 3. In
total, Version 3 contains .07% fewer observations than Version 2.

Before data compression, radiation spikes and other electronic glitches are removed
by a deglitch processor. The processor passes a filter over the detector data streams and
recognizes any glitches whose power rises too abruptly above the local noise level. The
glitches are then replaced using linear interpolation between the data points on either side

of the offending glitch.

The data used in the Version 2 ZOHF had been processed with a destriper which
adjusted the gain and offset of each individual detector in a band to match those of the
average of all detectors in that band. The destriper was not used for Version 3. This
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Table 2. Format of Version 3 ZOHF
(Replaces old version in IRAS Explanatory Supplement)

BYTE NAME DESCRIPTION UNITS TYPE
1 NSOP SOP Number - I3
4 NOBS OBS Number - I3
7 NUTCS! Time UTCS centisec 110
17 INCL!? Inclination degrees F6.2
23 ELONG! Solar Elongation degrees F6.2
29 BETA Ecliptic Latitude degrees F6.2
35 LAMBDA Ecliptic Longitude degrees F6.2
41 I, 12 um Brightness Density Jy/st E10.4
51 L., 25 um Brightness Density Jy/st E10.4
61 1, 60 um Brightness Density Jy/sr E10.4
71 L., 100 pm Brightness Density Jy/sr E104

1 Refer to page X-42 of the IRAS Explanatory Supplement (Beichman et al. 1988) for
definitions.

change should have little effect since the destriper left the average value of the ZOHF
unchanged and, in any case, did not affect the striping caused by calibration variations
between scans.

An error was found in Version 2 and corrected in Version 3 that advanced the posi-
tion in-scan by 115” for half of the mission data. Improvements in the satellite pointing
reconstruction made to support the IRAS Faint Source Survey are incorporated in the new

ZOHF. The impact of these improvements is generally not large relative to the resolution
of the ZOHF.

The sampling interval in the Version 3 ZOHF is 8 seconds of time. Adjacent in-scan
pixels are not overlapping, as was the case for Version 1.0. This reduces the file size by a
factor of 2 as compared to Version 2.

Calibration

Several important changes were made in the IRAS calibration software. A response
function for each detector was implemented that models the hysteresis effects introduced by
particulate radiation and high infrared fluxes. The hysteresis model corrects all detectors
for radiation-induced responsivity enhancement due to the South Atlantic Anomaly (SAA)
and the 60 and 100 um detectors for photon-induced responsivity enhancement. The
uncertainty in the tracking of the detectors’ response following a SAA crossing is now
2-3%. The improvement in the 60 and 100 um detector response function after crossing
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the galactic plane is seen by differencing scans that cross the plane in opposite directions.
At 100 um in Version 2, there was a 20% discrepancy between these scans within 15° of
the plane, The discrepancy in Version 3 is now only 5-6% between 6 and 15° of the plane.
Larger uncertainties may still occur within 6° of the plane. At 60 um, the remaining
discrepancy within 15° of the plane is the same as for 100 um.

We have enhanced the calibration accuracy using more accurate field of view mea-
surements for the detectors and a more robust method of extracting internal calibration
flashes in confused areas of the sky. The field of view improvement resulted in calibration
shifts of -14% at 12 and 25 um, -3% at 60 um and -7% at 100 um. Note that this is not
the only calibration shift introduced in the reprocessing. Calibration stability is improved
by a few percent in scans where the robust calibration extraction was needed.

As in previous releases of the ZOHF, the absolute baseline is maintained by daily
reference to a standard patch of sky near the north ecliptic pole (NEP) called the Total
Flux Photometric Reference (TFPR). During each day’s observation of the TFPR, the
total signal from each detector is measured along with its responsivity and compared to
the brightness model for the TFPR. The difference between the product of the responsiv-
ity with the TFPR model and the measured signal is ascribed to electronic offset. The
electronic offset used for correction of the survey observations is obtained by linear inter-
polation between offsets obtained during these measurements of the TFPR. This process is
described in more detail in Section VI.B.3 of the IRAS Explanatory Supplement (Beichman
et al. 1988).

The brightness model for the TFPR consists of a sinusoidal variation imposed on a
constant offset (see page VI-10 of Beichman et al.). The variable part is caused by the
annual motion of the Earth within the cloud of interplanetary dust surrounding the Sun.
The symmetry plane of the cloud is tipped with respect to the ecliptic plane so part of
the variation is due to the change in the path length of dust toward the ecliptic pole. The
other part of the variation is due to changes in the temperature and density of the local
dust as the Earth changes its distance from the Sun due to its orbital eccentricity. The
constant term of the model is due to the constant part of the path length through the
interplanetary dust and the galactic emission toward the ecliptic pole.

Two significant changes were made in the TFPR model. Unlike the previous TFPR
model, the current model includes the effect of the Earth’s orbital eccentricity in the
amplitude and phase of the sinusoidal part of the model. The special absolute baseline
calibration observations, the total flux calibrations (TFCAL observations), which deter-
mine the constant term of the TFPR model (also described in Section VI.B.3 of the IRAS
Explanatory Supplement), have been re-analyzed with noticeably improved results. The
internal consistency of the TFCAL observations is now 2% of the TFPR brightness or
better at 12, 60 and 100 um and 5% at 25 um. The zero point uncertainties in the TFPR
model based upon internal inconsistencies are now 0.36, 1.2, 0.17 and 0.4 MJy/sr (10},
at 12, 25, 60 and 100 um, respectively. The uncertainties in the basic responsivity cali-
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bration of the IRAS data traced back to standard stars and the asteroid model remains
2%, 5%, 5%, and 10% at 12, 25, 60 and 100 um, as discussed in Section VI.C.2.c on page
VI-24 of the IRAS Explanatory Supplement. The actual zero point uncertainties of the
survey observations will be larger than those of the TFPR model due to baseline drifts on
time scales shorter than one day and other systematic effects which are discussed in the
anomalies section below.

Analysis Results
Comparison of Version 2 and Version $

Several general analyses were done at IPAC to verify the new ZOHF data and char-
acterize it with respect to Version 2.

Gain and Offset

To compare intensities, each Version 3 observation was linearly fit to its counterpart
in Version 2 (where it existed). The average gain and offsets of these fits as well as the
maxima and minima for the mission are given in Table 3. The mission mean gain and offset
is approximately the value expected from the calibration changes which were implemented
for Version 3. The mission extremes of gain and offset are caused by attempting to fit
a linear transformation to the detector non-linearities encountered when especially bright
sources are covered during a scan.

Table 3. Gain and offset of each Version 3 observation
compared to each Version 2 Observation

Wavelength  Mission Error of Mission Mission
Coefficient  Band (um) Mean  Mean (1o) Maximum  Minimum
GAIN 12 896 013 1.083 685
25 919 022 1.420 713
60 1.075 042 1.344 .706
100 1.031 082 1.999 .505
OFFSET 12 -.208 D34 3.271 -5.044
(MIy/sr) 25 -3.062 1.260 8.760 -21.163
60 -.310 814 4.651 -5.504
100 14 1.8 22,7 -11.8




Position

The cumulative effect of the position correction and the improved interpolation scheme
can be shown by differencing the position given in the ZOHF to a position predicted in the
Observation Parameter File for each ZOHF record in Versions 2 and 3. The Observation
Parameter File is an internal IPAC file which summarizes the pointing information for
each scan to an accuracy of about 20”. Histograms of these differences are given in Table
4. Note that Version 3 agrees much better with the Observation Parameter File than
does Version 2. It should also be noted that both Versions of the ZOHF were compared
with the Version 2 Observation Parameter File (a Version 3 Observation Parameter File,
which would reflect the improved pointing, does not exist). It is likely that the Version 3
positions are actually slightly better than the histogram shows.

Table 4. Histograms of comparison of ZOHF positions
with the Observation Parameter File

Difference (")  Version 2 (%)  Version 3 (%)
0-10 39.0 37.7
10-20 15.7 23.6
20-30 9.1 174
30-40 5.9 12.0
40-50 4.2 7.0
50-60 3.3 2.1
60-70 2.7 1
70-80 2.5 o
80-90 2.2 0.
90-100 1.9 0.
100-200 11.9 0.
200-300 1.5 0.
300-400 b 0.
400-500 ¥ 0.
500-600 0. 0.
600-700 ** 0.
700-800 ** 0.
800-900 0. 0.
900-1000 i 0.
1000-2000 *x 0.
>2000 ¥ 0.

** represents a percentage < .05




Calibration Consistency Verification

M. G. Hauser and J. Vrtilek at Goddard Space Flight Center and L. J. Rickard and
S. Stemwed! of the Naval Research Laboratory have performed extensive analyses of the
ZOHF checking noise level and calibration consistency. Their results are summarized here,.

If the IRAS calibration system were working perfectly, the brightness of the north
ecliptic pole measured during survey observations should agree with the TFPR model
used during the daily baseline calibration observations. The discrepancy between the pole
and the TFPR gives some measure of the stability and uncertainty of the survey’s baseline.
The difference between the survey observations of the TFPR and the model is shown in
Figure 1. The rms scatter is seen to be approximately 3% at 12 and 25 um, 4% at 60, and
8% at 100 um.

We should be able to re-derive from the ZOHF the same TFPR model that we used
in the calibration. Any differences between the rederived model the model used in calibra-
tion provide another measure of the calibration consistency. Hauser et al. fit sinusoidal
and constant terms to the ZOHF measurements taken within 1° of the NEP, excluding
the area immediately around NGC 6543. Their constant terms derived from descending
scans agreed with the TFPR model’s constant terms to within 1%. The amplitude of the
ginusoidal term differed from the model’s by 3%, 7%, 9% and 68% at 12, 25, 60 and 100 pm
for the descending scans. The relatively poor agreement in the amplitude of variation at
100 pm is not alarming since the amplitude is only 2% of the constant term. Ascending
scans produced fits with similarly good agreement in the constant term, except for 100
pm where the constant term was 4% too small. The variable terms from the ascend-
ing scans differed from the TFPR model by 4%, 14%, 18% and 33% in the four bands.
These differences between ascending and descending survey scans are discussed in the next
section.

Anomalies

Several users of the Version 2 ZOHF have found that the descending scans (scans
which progress with decreasing ecliptic latitude) are systematically brighter at the ecliptic
plane than are the ascending scans (scans which progress with increasing ecliptic latitude.)
Note that, in the IRAS orbit, descending scans always look behind the Earth in its orbit
while ascending scans always look ahead. This effect was investigated and discrepancies
on the order of 2% (2% at 12 and 60 um, 1.5% at 25 um, and 4% at 100 um) are seen at
the north ecliptic pole between the ascending and descending scans. At the pole the two
sets of scans are looking at the same part of the sky and the difference should be zero.
The error seen at the pole is within the uncertainties of the DC gain calibration.

This difference could be caused by a residual hysteresis effect in the DC response of

the detector after crossing the SAA. The model implemented in calibration for handling
hysteresis after the SAA was derived only for the AC response. The DC response was
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assumed to vary linearly with the AC response and was obtained by applying a scale
factor to the AC response. This assumption is evidently not correct at the few percent
level.

Due to the nature of the survey scan strategy, descending scans dominate the first
group of survey scans following a SAA crossing. These scans have elevated fluxes relative
to the next group of scans which occur at larger time intervals from SAA crossings and
are predominantly ascending. In Figure 1, the abscissa is the ratio of the measured flux at
the NEP and the flux calculated from the TFPR model. This is plotted against the time
from the most recent SAA crossing for the 12, 25, 60, and 100 um bands. If the calibration
were perfect, all measurements would be 1.0. The observations fall into groups along the
time axis. Figure 2 shows the mean flux ratio and population standard deviation for each
grouping of scans at 12, 25, 60, and 100 um.

In short we believe that a large part, perhaps all, of the ascending-descending asym-
metry can be attributed to uncorrected calibration drifts. We cannot, however, at this
time eliminate the possibility that some of the asymmetry is a real feature of the sky.

Reference:
Beichman, C.A., Neugebauer, G., Habing, H.J., Clegg, P.E., and Chester, T.J., eds.,

1989, Infrared Astronomical Satellite Catalogs and Atlases, Vol. 1 Ezplanatory Supplement.
NASA Publication RP-1190.
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GAIN AND OFFSET CORRECTIONS FOR ZOHF VERSION 3

F. Boulanger

A file of corrections of gains and DC offsets is given to accompany the Zodiacal History
File (ZOHF). These corrections are intended to smooth out residual systematic imperfec-
tions in the ZOHF. This note describes how these corrections, given per observation, are
derived. It also presents some statistics on the corrections.

The Version 3 ZOHF was used to compute average profiles of the zodiacal emission
versus inclination (azimuth angle about the Earth-Sun axis) for the whole data set. The
averaging bins have a size of 50 days and 5° elongation (angle between the line of sight and
the sun) with a half interval overlap in both directions. The averaging process is described
in the first appendix of Boulanger and Pérault (1988 Ap. J. 330, 964). There is only one
change with respect to what is decribed in that paper. The differential corrections needed
to regrid the average profiles on a square grid of SOP (Survey Observing Plan: half a day
of observations) and elongation are now derived from the physical model of Good (Paper
in preparation). Uncertainties on the parameters of this model have only a minor influence
on the average profiles because the model is only used to do interpolation corrections of a
few percent.

We compute the zodiacal light profile for each scan by linear interpolation of the
nearest average profiles. Gain and DC offset corrections are derived from a linear fit
between the scans and the corresponding zodiacal light profiles. The zodiacal light profile
is fitted as a lower envelope to the scan by iterating the fit three times and by discarding
all points with residuals larger than 50 from one iteration to the next. In deriving these
corrections, we assume that the zodiacal light dependence on elongation and time is linear
between two consecutive average profiles. The gain and offset corrections are basically
forcing each individual scan to match the average zodiacal light measured by all the scans
with same SOP and elongation. This procedure is valid only if the fit is made over data
points for which the Galactic emission is negligible compared to the magnitude of the
gain and offset corrections. These corrections are typically a few percent. To satisfy this
last condition the coefficients of the fits are derived only from parts of scans covering the
regions at high Galactic latitude (|b] > 25°) where there is a good correlation between the
IR and H I emission (Boulanger and Pérault 1988). In these regions the Galactic emission
at 12 and 25 pm is negligible compared to the zodiacal light. Since we restricted ourselves
to regions where IR and H I emission correlate, H I data is used to subtract the galactic
contribution at 60 um (see Boulanger and Pérault 1988). No correction factors are derived
at 100 um because variations in the slope of the IR-H I correlation from place to place in
the sky prevent subtraction of the Galactic emission with sufficient accuracy.

Correction factors are measured only for scans for which at least 60 data points (30°)
satisfy the selection criteria for low Galactic emission described in the previous paragraph.
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Therefore, no gain and offset corrections are obtained for short scans and scans which

‘have too few points in regions of low galactic emission. The file gives correction factors

for about 80% of the scans longer than 25°. Statistics on the gain and offset corrections
are presented in Tables 1 and 2. Table 1 gives the average value and the root mean square
dispersion of the gain and offset corrections. At all wavelengths the average gain and offset
corrections are close to 1 and 0, respectively. This shows that the corrections do not change
the overall calibration of the data. The root mean square dispersion of the gain corrections
is about 3% for the three wavelengths. Table 2 gives a histogram of the gain corrections.
The gain and offset corrections are plotted against SOP and elongation in Figure 1. This
figure shows that there is no systematic effect in the corrections with respect to elongation
and SOP.

The file of corrections is a formatted ASCII file. The format and content of the file is
described in Table 3. The file contains one entry for each scan in the ZOHF. When no gain
and offset corrections were derived the correction factors and the correlation coefficient of
the fit were set to zero.

Use the following formula to apply the corrections:

Corrected Flux = | ZOHF Flux (MJy/sr) - Offset | / Gain
TABLE 1. Statistics of Correction Factors

A Number of Scans Offsets Gains Residuals
pm My far Mly/st

m @ ©® @ (5) () (7) (8)
12 3616 2133 0 -0.105 0482 1004 0030  0.114
95 3617 2132 0 025 0835 1001 0032 0172

60 3384 2295 70 0.036 0.403 0.994 0.036 0.162

: number of scans with a good fit (correlation coefficeint larger than 0.96)

. number of scans without a fit; most of these are short scans.

: number of scans with a poor fit (correlation coefficient smaller than 0.96)

: average offset correction

: rms of offset corrections

: average gain correction

: rms of gain corrections

: average amplitude of residuals (rms dispersion) after subtraction of the fit.
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TABLE 2. Histogram of Gains

Range 12 pm 25 um 60 ym
<0.955 69 196 330 -
0.955-0.965 79 158 166
0.965-0.975 141 173 220
0.975-0.985 324 308 360
0.985-0.995 870 564 474
0.995-1.005 854 665 606
1.005-1.015 628 546 538
1.015-1.025 356 448 358
1.025-1.035 184 248 134
1.035-1.045 81 118 59
>1.045 230 193 139
Total 3616 3617 3384
Table 8. File Format
Name Description Units Type
NSOP SOP number - I4
NOBS OBS number - I3
ELONG Solar elongation degrees Fé6.1
NPTS Number of data points in the scan - I4
FG1 Gain factor 12um - F7.3 -
FO1 Offset factor 12um MlIy/sr F6.2
FC1 Correlation Coefficient - Fé.3
FS1 Standard dispersion of fit residuals 12 um MJy /st F6.2
FG2 Gain factor 25um - F7.3
FO2 Offset factor 25um My /sr Fé6.2
FC2 Correlation coefficient of fit - F6.3
FS2 Standard dispersion of fit residuals 25 um Mly /st F6.2
FG3 Gain factor 60um - ¥7.3
FO3 Offset factor 60um MJy/sr F6.2
FC3 Correlation Coefficient of fit -~ F6.3
FS3 Standard dispersion of fit residuals 60 um My /st F6.2
N1 Number of data points used for fit - I4
~ first iteration -
N2 - second iteration - I4
N3 - third iteration - I4
NPRO Number of data points in average - I4

profile fitted to the scan

Note: Corrected Data = (ZOHF Flux (MJy/sr) - Offset)/Gain
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Figure lc: Gain and Offset corrections at 60 um versus elongation and SOP
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REQ . AGENT RAND NO. ACQ.AGENT
GLS v0273 WHW
IRAS

WORKING SURVEY DATA BASE (WSDB)

83-004A-011I

This data set consists of one magnetic tape. The tape is 6250 BPI, 9
track, and contains binary data. Each binary data file is proceéeeded by a
ASCIT header file, 20 header files and 20 binary data files. The tape was
created on an IBM 3032 computer. The WSDB is the larger version of the Point
Source Catalog which retains more of the data used in contructing that catalog
and more of the data reduction history of each observation. The D and C
numbers are as follows: | ‘

o D§ c#
D-64555 Cc-24301
.T‘\,




REQ. AGENT RAND NO. ACQ. AGENT

GLS ¥0273 WHIW

IRAS
HCON-3
SKY PLATE IMAGES
 83-004A-01K

This data set consists of 24 magnetic tapes. These tapes are 6250 BPI, 9
track, and contain 64 files of data each, except the Tast tape, which contains only
32 files of data. These tapes were created on an IBM 3032 computer. Each tape
holds 8 plates, except the last tape, which holds 4 plates. The first several
records of each file contain the header, then the image appears. The header
records are ASCII formatted and the image records are binary formatted. These
image tapes are all in FITS {Flexible Image Transport System) format. The D
and C numbers and the sky plates contained on each tape are as follows:

D# c# SKY PLATES

D-64557 C-24305 1-8
D-64558 C-24306 9-16
D-64559 C-24307 17-24
D-64560 C-24308 25-32
D-64561 C-24309 33-40
D-64562 C-24310 41-46,48,49
D-64563 C-24311 50-57
D-64564 C-24312 58,59,61-66
D-64565 C-24313 67-69,73-77
D-64566 C-24314 78-82,85-87
D-64567 C-24315 88-93,98,99
D-64568 C-24316 100-106, 109
D-64569 C-24317 110-117
D-64570 C-24318 121-128
D-64571 C-24319 129,133-139
D-64572 C-24320 140-142,145-149
D-64573 C-24321 150-153, 156~ 159
D-64574 C-24322 160-167
D-64575 C-24323 169-176
D-64576 €-24324 177184
D-74922 C-26329 185-192
D-74923 C-26330 193-200
D-74924 C-26331 201-208
D-74925 C-26332 209-212
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REQ . AGENT RAND NO. ACQ. AGENT
GLS V0273 WHW
IRAS

ALL SKY MAPS DATA

83-004A~-01L

This data set consists of one magnetic tape. The tape is 6250 BPI, 9
track, and contains 24 files of data. The tape was created on an IBM 3032
computer. The first several records of each file contains the header, than
the image appears. The header records are ASCII formatted and the image
records are binary formatted. The tape ia written in FITS (Flexiable Image
Transport System) format. The data on this tape was derived from the Zodiacal
Observation History File and is displayed in two Aitoff (galactic center and
anti-center) Projections of the entire sky for each HCON and each of the four
IRAS wavelength bands. Thus there are 24 frames of data. The D and C numbers
are as follows:

D# C#

D=64680 C-24366

1T
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Reverse: ";3 M

1 = -8, 4/
(v
b7 = —arcsin[LIN C&/D . (X.D.5)

where b and /" are Galactic latitude and longitude tes the field center.
D.2.c_Aitoff Projection - Low-Resolution All-Sky Maps

The Aitoff equal area projection was used to provide a photometrically correct map of the entire
celestial sphere. Galactic coordinates were chosen as a convenient and natural coordinate system. The
transformation equations are: '

Forward:
define
scale = 2 pixels/degree

p = arccoslcos(b™) x cos((" - Iff}/2)]
8 = arcsinlcos(v™) x sin({if = 1ff}/2)/sin(p)] (X.D.6)
then
SAMPLE = —4 x scale x 180/ x sin(p/2) x sin(6)
LINE = +2 % scale x 180/x x sin(p/2) x cos(6) (X.D.7)

where the "+’ applies to 5"/ <0 and the ’-’ to b¥ >= 0.
Reverse: |
define

Y = —LINE/(2 x scale x 180/n)
X = —SAMPLE/(2 x scale x 180/r)
A=@-X?—4xyH*
then
b = 180/x x arcsin(4 x Y)
I =1 +2 % 180/r x aresinl4 x X/(2 x cos(b™T})] (X.D.8)
where /[ and 5"’ are Galactic longitude and latitude and subscript zero denotes the field center.

D.3 16.5° Images

The 16.5° images the high-resolution presentation of the IRAS sky survey in image form, Two
hundred twelve (212) 16.5° x 16.5° fields cover the whole sky with field centers spaced by approximately
15°. The three sky coverages of the full mission are presented as three separate sets of 212 maps, with
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Second line:

RA & DEC GNOMONIC: Projection type.
Can also be EQUIVALENT CYLINDRICAL or LON & LAT AITOFF

PIXEL: Pixel size.

JD: Julian dates of the earliest and latest data in the map, accurate to 1/2 day.
Third line;

TOP,BOTTOM,LEFT,RIGHT:  Line and sample numbers at the edges of the map.

1 TIC: Spacing between the tic marks around the edge in pixels
Fourth line:

ODN, 255DN:  Surface brightness values of the minimum and maximum pixels in the map.

5TH ROOT:  Indicates that the fifth root of the actual surface brightness is shown. Can also be
LINEAR in which case the true, uncompressed, surface brightness is shown.

DATE: Year/Month/Day on which the map was assembled.

D.3.b_Tapes of 16.5° Images

The magnetic tape form of the 16.5° images contains the calibrated surface brightness data in
499x499 arrays of 2'x2’ pixels recorded in the FITS format. The article by Wells et al. (1981) in con-
junction with the label records of each tape file gives a detailed description of the format of each map
image. A brief description of the format follows and a listing of a sample FITS label can be found in
Appendix X.3.

One sky coverage consists of 27 tapes of 6250 bpi (bits per inch) density. The third coverage has
only 24 tapes with a total of 188 plates. Each plate consists of four surface brightness maps and four sta-
tistical weight maps, one of each for each wavelength band. The plates are ordered on the tapes by plate
number and within a plate the image files are ordered: 12 um brightness, 12 pm weight, 25 um bright-
ness, 25 pm weight, 60 um brightness, 60 pm weight, 100 pm brightness and 100 pm weight. The first
two records of each file contain the label, then the image appears as a stream of pixel values divided into
2880 byte records without regard for line length. The stream begins with the smallest line and smallest
sample number and the sample number increases fastest. The last record is padded to 2880 bytes with
zeros. Four-byte integers are used for brightness image data numbers and 2-byte integers for weight
images, high order byte first. All this and other information necessary to successfully regenerate a map is
contained in the FITS label records described in Appendix X.3.

D.4 Galactic Plane Maps

For convenience in dealing with the Galactic plane the survey data within 10° of the Galactic plane
were remapped from the into a set of images in Galactic coordinates to cover the full circle of the
Galaxy. This remapping from the 16.5° images resulted in a slight degradation in resolution even though
the pixel size was the same in both sets of maps, Twenty-four 16,7° x 20 fields cover the Galactic plane
with field centers at integral multiples of 15° Galactic longitude. The three sky coverages of the survey
were separated into three sets of maps. The image format is 499 lines of 599 samples each, projected
from Galactic coordinates with an equal area cylindrical projection (see Section X.D.2.b). Galactic plane
maps are available in both photographic and FITS tape formats. Two 6250 bpi tapes of 12 maps each
hold the 24 Galactic plane maps. IThe differences in the FITS label between the 16.5° images and the
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some maps not included in the third coverage (Table X.D.1). A list of plate numbers vs. plate centers
comprises Appendix X.2 and a map of plate locations is given in Fig. X.D.1. An individual map
consists of 499x499 array of 2'x2’ pixels into which the IRAS survey data were mapped using a
gnomonic projection (described in Section X.D.2.a). The 16.5° images are available as photographic
prints and as digital magnetic tape. The formats of these two forms are described below. Detailed
descriptions of the procedures used to produce the maps are given in Section V.G.

Table X.D.1 Plates Missing From the 1hird Sky Coverage
47 95 130
60 96 131
70 97 132
71 107 143
72 108 _ 144
83 118 154
34 119 155
94 120 168

D.3.a Prints of 16.5° Images

Photographic black and white negative transparencies were produced from the digital map data with
a film recorder. All four bands of each field were reproduced side by side in a rectangular format approx-
imately 5 inches sq. intended for enlargement to 16 inches by 20 inches. Two hundred fifty-six (256)
brightness levels were available with the film recorder and the brightness range in each band of cach field
was individually compressed, clipped and scaled to fit within these 256 levels,

The compression, clipping and scaling were accomplished by first extracting the fifth root of the sur-
face brightness to compress the dynamic range of the data. A histogram of the fifth root map was made
and the pixel values were shifted and scaled into the 0-255 range so as to saturate the lower and upper
one percent of the histogram. The approximate surface brightness value of any pixel can be recovered by
first comparing the density of the pixel of interest to the grey scales which show every 17th pixel value
from zero to 255. The shift and scale are removed using the 0 DN = X Jy sr! and 255 DN = Y Jy sr~!
information in the label (see the sample label below).

The compiete formula is:
D
surface brightness (Jy sr~!) = [-2-5-5—(}’”’ ~ X135 4 x1i5]8 (X.D.9)
where D is the pixel value determined by comparison with the grey scale and Y and X are obtained from

the label.

Final calibration factors were not applied to the third sky coverage data before production of the
photo products. Therefore, the intensities obtained using the procedure above on the third coverage may
not agree with intensities found on the magnetic tape versions of the maps. The magnetic tape version
uses the final IRAS catalog calibration and should be used in case of discrepancy. Intensities obtained

Y.11

-
rS.,",

X

‘s

Pty
HE

:

I




from the third coverage photo products can be approximately corrected to the final calibration by multi-
plying the intensity derived from a photograph by the following factors:

12um 0.34
25um 0.80
60 um 0.80
100 ym  0.69 o

The first, second and mini-survey coverage photos were corrected to the final calibration.

The coordinate system of each map is arranged so that when viewed with the printing in the label
right side up north is up and east is to the left at the field center, which is adopted as pixel (0,0). In this
orientation the horizontal rows of pixels are by convention called lines and the pixels within each line are
called samples. Line numbers increase from top to bottom and sample numbers increase from left to
rght. The line numbers of the top and bottom lines are given in the label as TOP and BOTTOM,
respectively. Similarly the left and right extreme sample numbers are given as LEFT and RIGHT. With
this information and the tic marks along the sides of the image area the line and sample coordinates of
any pixel can be determined for application of the inverse map projection formulae given above in Sec-
tion X.D.2.  The tic marks also allow alignment of the co-ordinate overlay grids as described in Sec-
tion X.D.7.

Color composite negative transparencies in 4x5 inch format of each sky plate field have been pro-
duced by recording the 100 um map in red (positive), the 60 um map in green and the 12 pm map in
blue. These color versions of the data are not intended for quantitative analysis. The shift and scale
information in the label is difficult to read and no attempt has been made to produce a consistent color
palance among the plates. In one plate a particular hue will indicate one ratio to 100 pm to 60 um to 12
um brightness and in another plate the ratio for that hue will be somewhat different.

Sample Label 16.5° I h

IRAS SKYFLUX HCON: 3 FIELD: 153  DEC-30 RA: 10:00 25 MICRON
R.A. & DEC GNOMONIC  PIXEL: 2.00 ARCMIN  JD:2445654.25-2445660.25
TOP:-249 BOTTOM: 249 LEFT:-249 RIGHT: 249 1 TIC = 5 PIXELS

ODN=4.28E+ 2 JY/SR  255DN= 5.38E+ 2 MIY/SR  STH ROOT DATE:84/08/10

First line:
SKYFLUX: refers to the 212 maps which cover the whole sky with 2 pixels. Can also be ALL SKY
for the 1/2° pixel all-sky maps.

HCON: serial number of the sky coverage
FIELD: IRAS field number. See maps in Fig. X.D.1. Can also be Galactic Plane field.
DEC,RA: coordinates of field center. DEC in RA in hours and minutes. Can also be LON

and LAT for Galactic coordinate (/7,5') projections.
MICRON:  wavelength band of the map.
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Galactic plane maps are noted in the description and listing of the FITS label in Appendix X.3. No sta-
tistical weight images are included for the Galactic plane maps. Statistical weight information may be

obtained from the 16.5° maps. Coordinate overlays described in Section X.D.7 are available faqﬁe@

Galactic plane maps. i
D.5 Low-Resolution All-Sky Maps Vi gt

The 1/2° % 1/2° beam data contained in the Zodiacal History file described below was split into e

three separate sky coverages and assembled into three all-sky maps with an Aitoff equal area projection in
Galactic coordinates. Two fields of each sky coverage were produced; one centered on the Galactic
center and one centered on the Galactic anti-center. The pixel arrays consist of 325 lines of 649 samples
each. - Galactic north is in the direction of decreasing line number (up) and Galactic east in the direction
of decreasing sample number (left). The all-sky maps are available in both photographic and FITS tape
forms. The formats of the photographic and tape forms of all-sky maps are very similar to those of the
16.5° images (see Section X.D.3) with the differences described in the labels of the photographs and tape
files. Coordinate overlays described in Section X.D.7 are available for the all-sky maps.

D6 Zodiacal Observation History File

For convenience in the analysis and treatment of background emission from interplanetary dust
(zodiacal emission) and other extremely large scale emission features, the survey data were averaged to
1/2° x 1/2° beam size and along with pointing information was preserved as a time ordered data set con-
taining all three sky coverages of the survey. This file is available on magnetic tape written with the for-
mat described in Appendix X.4.

D.7_Coordinate Overlays

A set of coordinate overlays for the photographs is available as photographic negative transparencies
in the 5 inch sq. format. The scale is identical to the corresponding map product so the overlays will be
the correct size if enlarged by the same factor as the map. One overlay is provided for each declination
zone from -30° to +30° where the overlays for zones of opposite sign are obtained by rotating the grids
through 180°. Five overlays are provided for each declination zone between 45° and 75° to accommodate
the fact that integer hour meridians cross the plates in these zones in five different configurations. Again
the overlay for the zone of opposite sign is obtained by rotating the grid 180°. All integer hour meridians
are labeled 00M. The hour of right ascension should be determined from the position of the plate center
given in the label on the photograph. The plate numbers to which a particular overlay pertains are
printed in the lower right corner of the overlay. The overlays are aligned by matching the two triangular
fiducials along each edge of the overlay with the two large map border tics which straddle the center of
cach side of the map. The two overlays for the polar regions are similarly aligned with the fiducials and
tics. The correct orientation makes the lettering on the overlay read the same way as the lettering in the
plate label.

One overlay is used for all Galactic plane maps. It is aligned with the same method as the sky
plates. One oricatation of the overlay is used for even numbered fields and has 0" as the cehter long;-
tude; the other orientation, used for all fields, has 5° as the center longitude. The tens digit of the true
longitude should be obtained from label of the picture.
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REQ. AGENT

GLS

RAND NO. ACQ. AGENT

V0273 WHW
IRAS

HCON-1

SKY PLATES IMAGES

83-004aA-01Q

This data set consists of 27 magnetic tapes. These tapes are 6250 BPI, 9
track, and contain 64 files of data each,

files of data.

except the last tape contains only 32

Each tape holds 8 plates except the last tape which holds 4

plates. The first several records of each file contain the header, then the

image appears.

The header records are ASCII formatted and the iimage records

are binary formatted. These image tapes are all in FITS (Flexiable Image
These tapes were created on an IBM 3032 computer.
The D and C numbers and the sky plates contained on each tape are as follows:

Transport System) format.

D#
D=-66615
D=-66616
D-66617
D-66618
D-66619
D-66620
D=-66621
D=66622
D~66623
D-66624
D-66625
D=-66626
D-66627
D=-66628
D-66629
D=-66630
D=-66631
D-66632
D-66633
D=-66634
D-66635
D-66636
D-66637
D-66638
D-66639
D-66640
D-66641

C#

C=-24931
C=-24932
C=-24933
C=24934
C~24935
C-24936
C=24937
C=24938
C=249239
C~24940
C=24941
C=24942
C-24943
C=-24944
C=24945
C=24946
C=-24947
C-24948
C-24949
C-24950
C-24951
C=2495%52
C«24953
C-24954
C=24955
C-24956
» C=24957

SKY PLATES
1-8
9-16

17-24
25=32
33-40
41-48
49-56
57~64
65-72
73-80
81-88
89-96
97-104
105~-112
113-120
121=-128
129-136
137144
145-152
153-160
161-168
169-176
177-184
185-192
193-200
201-208,
@pe-z12€

[T+ ]
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REQ. AGENT RAND# ACQ. AGENT

IRAS
GALACTIC PLANE SKYFLUX MAPS

83-004A-017

This data set consists of 6 magnetic tapes. The tapes are 6250 BPI, -9
track, and contain 48 files of data each. These tapes were created on an IBM
3032 computer. Each tape contains 12 maps. The first several records of each
file contain the header, then the image appears. The header records are ASCII
formatted and the image records are binary formatted. These image tapes are in
;II? (Flexiable Image Tramsport System) format. The D and C numbers are as

0llows:

UTTg#FT C:g§257 1sT HCU%Q§;E§E$TC_FIELDS 00-11
D-70764 C-25268 1ST HCON GALACTIC FIELDS 12-23
D-74017 £-26066 2ND HCON GALACTIC FIELDS 00-11
D-74018 C-26067 ZND HCON GALACTIC FIELDS 12-23
D-74019 _ C-~26068 3RD HCON GALACTIC FIELDS 00-11

D-74020 C~-26069 3RD HCON GALACTIC FIELDS 12-23
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REQ. AGENT ACD. AG
GLS WHW

IRAS
SMALL SCALFE STRUCTURE CATALOG (SSS)

£3=-004A-010

This data set consists of 1 magnetic tape. This tape is 6250 bpi, 9
track, ASCII and contains cne file of data. This tape was created on an IBM
3032 computer. The D and C numbers are as follows:

D=70970 C-25229
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"Jet Propulsion Laboratory
California Institute of Technology
4800 Qak Grove Drive
Pasadena, California 91109

(818) 354-4321

January 29, 1986

Dr. Wayne Warren

NSSDC - Astronomical Data Center
Goddard Space Flight Center

Code 633.8

Greenbelt, Maryland 20771

Dear Dr, Warren:

Please find enclosed 50 sets of the Introduction to the IRAS
Small Scale Structure Catalog with microfiche copies of the
Catalog itself attached. Also attached is one loose-leaf copy of
the Introduction for photo-copying if you should run out of the
bound copies.

It has been brought to be our attention that the tape copy of the
S88 Catalog contained some ASCII null characters where blank
‘characters had been intended, It should be possible to replace
all these characters by blank characters without affecting the
information contents of the Catalog in any way.

Sincerely,

S Sclence Team

GH:ck
¢c: C. A, Beichman sqﬁ
G. Neugebauer
B. T. Soifer - 7FEB
G. F. Squibb /ngcava

él_ ‘M'!Ch_u[.rt‘&ﬂ} ‘1 ‘J'J"f
UMb«-v.éo wﬁ, ervy ‘i‘f"““"‘f w/,{bf
pusnndens Suok




* NATIONAL SPACE SCIENCE DATA CENTER
—Central Data Services Facility

Operated for NASA by M/A-COM Sigma Data Services Astronomical Data Center
Goddard Space Flight Center
Code 633.8

Greenbelt, Maryland 20771
Telephone (301) 344-8310

7 February 1986

Dr. George Helou

Mail Code IPAC

Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, California 91109

Dear Dr. Helou:

We have today received your letter of January 29, copies (50) of the Introduction
to the IRAS Small Seale Strmucture Catalog (with diazo microfiche inserted), two
silver original copies of .the catalog microfiche, and a master (unbound) copy of -
the Introduction. Everything arrived in good condition and we thank you.

I will attach the microfiche envelopes to the PREFACE pages(iii) of the docu-
ment copies using a small spot of glue stick or some other nondamaging adhes-
ive, as I do with microfiche in our ADC documents. I would suggest this for

T‘- the future, as microfiche tend to become separated from documents if they are
not attached in some way (as many had inside the box during shipment from JPL).
The Ag originals were examined carefully and I found them to be excellent, so
we can now produce good diazo copies here. Supplying a master unbound copy of
the complete Introduction was a very good idea. I can now have the entire
document filmed and loaded to microfiche for people who would rather have
everything in microfiche form, and I won't have to destroy one of the bound
copies to do it.

I also thank you for the IPAC Personnel Roster which Rosanne evidently slipped
into the box. :

occurrences in the tape version, and we appreciate your bringing this to my
attention. We had the same problem with the IRAS Catalog of Point Sources
and fixed it here; hence, I would not have expected it to happen again (one
more strike and someone is out) since JPL personnel were alerted to the PSC
data processing difficulties it could have caused. I am only kidding, of
course, because it is not a serious problem and I will simply move the data
to disk storage and run them through a conversion program that I wrote for
the PSC. No other data will be modified in any way.

¥
I am a bit surprised to learn about the hexidecimal null ('00') character KUJF

¥t meeno ‘f’ﬂ!aw mapr fare /s e d,ao.Q) 3/’,,....4
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Thanks again for supplying the documents and original microfiche so quickly.
Now all I have to do is find the time to prepare several dozen tapes for re-
questers who have been waiting for the catalog.

Yours sincerely,

Wayne H. Warren Jr.
Astronomical Data Center

Copies to: C. A. Beichman / IPAC
R. Hernandez / IPAC
J. H. King / NSSDC
G. Neugebauer / IPAC
J. L. Riordan / NSSDC
P. A. Ross / NSSDC
D. M. Sawyer / NSSDC
B. T. Scifer [/ IPAC
G. F. Squibb / IPAC
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REQ. AGENT RAND NO. ACQ« AGENT
GLS V0273 WHW
IRAS

POINTED OBSERVATIONS DIRECTORY

83-004A-01V

This data set consists of one magnetic tape. The tape is 9 track, 6250
BPI, ASCII and is written in FITS (Flexiable Image Transport System) format.
This tape was created on an IBM 3032 computer. This directory is the key to
locating an IRAS pointed obgervation. The directory is ordered according to

increaging Right Ascension of the grid center. The D and C numbers are as
follows:

D# C#
D=71495 C-25301
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REQ. AGENT

RAND NO.,

IRAS

ACQ. AGENT

POINTED OBSERVATIONS ON TAPE

83-004A-01N

This data set consists of 66 magnetic tapes.

BPI, unlabeled and are written in FITS (
format. These tapes were created on an
represented by eight files on the tape:
25 um noise, 60 um data, 60 um noise,

two records of each file contain the FITS header,

third record as a stream of pixel values divided i

regard to line length,
Two-byte intergers are

of the noise grids. The D and ¢ numbers

numbers are as follows:

D#

D-71497
D-71498
D-71499
D-71500
D-71501
D-71502
D-71503
D-71504
D-71505
D-71506
D-71507
D-71508
D-71509
D-71510
D-71511
D-71512
D-71513
D-71514
D-71515

The tapes are 9 track, 6250

Flexiable Image Transport System)

IBM 3032 computer. Each observation is
12 um data, 12 um noise, 25 um data,

100 um data, and 100 um nofse. The first

then the grid begins in the
nto 2880 byte records without

The final records are padded to 2880 bytes with zeros.
used for most of the FLUX and INTEN data grids and all

C#
£-25766
C-25767
C-25768
C-25769
C-25770
C-25771
C-25772
C-25773
C-25774
C-25775
C-25776
C-25777
C~-25778
C-25779
C-25780
C-25781
C-25782
€-25783
C-25784

VOLUME NO.

IRG102
IRG103
IRG104
IRG105
IRG106
IRG107
IRG108
IRG109
IRG110
IRG111
IRG112
IRG113
IRG114
IRG115
IRG116
IRG117
IRG118
IRG119
IRG120

,_number of files and the volume

NO. FILES

1792
1728
1760
1744
1728
1752
1792
1784
1808
1896
1864
1960
2176
2376
2488
2408
1928
1648
1448




D#
D-71516
D-71517
D-71518
D-71519
D-71520
D-71521
D-71522
D-71523
D-71524
D-71525
D-71526
D-71527
D-71528
D-71529
D-71530
D-71531
D-71532
D-71533
D-71534
D~71535
D-71536
D-71537
D-71538
D-71539
D-71540
D-71541
D-71542
D-71543
D-71544
D-71545
D-71546
D-71547
D-71548
0~71549
D-71550
D-71551
D-71552
D-715653
D-71554
D-71555
D-71556
D-71557
D-71558
D-71559
D-71560
D-71561

C#
C-25785
C-25786
C-25787
C-25788
C-25789
C-25890
€-25891
C-25892
C-25893
C-25894
(-25895
C-25896
C-25897
C-25898
C-25899
€-25900
€-25901
€-25902
C-25903
£-25904
€-25905
C-25906
C-25907
C-25908
C-25909
€-25910
€-25911
C-25947
C-25948
C-25949
C-25950
C-25951
C-26952
C-25953
C-25954
C-25955
C-25956
C-25957
C-25958
£-25959
C-~25960
C-25961
C-25962
C-25963
C-25964

C-25965

VOLUME NO,
IR
IRG122
IRG123
IRG124
IRG125
IRG126
IRG127
IRG128
IRG129
IRG130
IRG131
IRG132
IRG133
IRG134
IRG135
IRG136
IRG137
IRG138
IRG139
IRG140
IRG141
IRG142
IRG143
IRG144
IRG145
IRG146
IRG147
IRG148
IRG149
IRG150
IRG151
IRG152
IRG1563
IRG154
IRG155
IRG156
IRG157
IRG158
IRG159
IRG160
IRG161
IRG162
IRG163
IRG164
IRG165
IRG166

NO. FILES

1296
1456
1504
2064
1480
1416
1712
1712
1736
1792
2216
2216
2216
1896
1936
1816
1816
1816
1816
1816
1888
1832
1801
1817
1656
1920
1872
1592
1592
1536
1376
1072
1936
2152
2464

576
1784

360
2048

976
1264

984

496

696

824

1]
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APPENDIX A. FORMAT OF THE IRAS POINTED OBSERVATIONS

This section describes the formats of the Additional Observation
(R0) Directory and AO Grids in their machine readable forms. The AOs
were produced on a set of 66 volumes of 9-track, 6250 bpi, unlabeled
tapes. The order of the AOs on the tapes reflects various mission and

post-mission constraints. In general, the data are ordered on the tapes
according to time of observation. The directory, which is ordered
according to increasing Right Ascension of the grid center, is the key
to finding the desired A0.  The tape volumes are numbered in the form
IRGnmm, where n 1is a data center code and mm is the volume number
between 01 and 66.

I. The A0 Directory
The AO Directory is the key to locating an IRAS pointed Observation
on the tapes. The directory is ordered according to increasing Right
Ascension of the grid center. It is available in printed form as
Appendix C of this document and as a machine-readable file on the tape
volume (IRG100). The machine-readable AQ Directory is the first file on
Tape IRG101. Physical record size is 2880 bytes. Fach logical record
is 120 bytes long and describes one AQ grid. Bytes are numbered 0 to
119, and each contains on 7-bit, right justified ASCII character. The
format for each of the logical records is given in Table A.1
Each observation consists of eight files on the tape: 12 um data,
12 um noise, 25 um data, 25 um noise, 60 um data, 60 um noise, 100 um
data, and 100 um noise. For brevity, the file number for only the 12 um
data grid is listed in the directory. The file numbers for the other
bands and the noise grids can computed by adding the appropriate offset
to the 12 um number. '

Table A.1 FORMAT OF THE A0 DIRECTORY

START
BYTE NAME DESCRIPTION UNITS  FORMAT
O RA Right Ascension (1950) of grid | degress Fon
9 DEC  Declination (1950) of grid degrees F9.4
18 ROTA  Rotation angle (FITS CROTA2) from
+Y Axis to +DEC _ degrees F8.2
26 Y Y-axis (in-scan) grid dimension arcmin 14
30 2 I-axis (cross-scan) grid dimension arcmin 14
34 --- SpACE . 1X
35 MACRO Macro of this observation. = ..._. A6
41 --- SPACE . 1X
42 OBSID Observation identifier ... A6

A-1
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2. The AQ Grids

The magnetic tape form of the Additional Observations contains the
coadded grid data arrays of pixels recorded in the FITS format. The
article by Wells, Greisen, and Harten [ Astron. and Astrophys. Suppl.,
44, 363-370 (1981)) in conjunction with the header record gor each grid
give a detailed description of the format of each grid.

Each observation is represented by eight files on the tape: 12 um
data, 12 um noise, 25 um data, 25 um noise, 60 um data, 60 um noise, 100
um data, and 100 um noise. The first two records of each file contain
the FITS header, then the grid begins in the third record as a stream of
pixel values divided into 2880 byte records without regard to Tline
length., The final records is padded to 2880 bytes with zeros. Two-byte
integers are used for most of the FLUX and INTN data grids and all of
the noise grids. In a few cases, four-byte integers are used to avoid
saturation. _

Standard FITS keywords are used where possible. Explanations and
nonstandard keywords are given in Table A.2. :

Table A.2 FITS KEYWORDS
KEYWORD EXPLANATION

BZERO BZERO 1s meant to define the photometric baseline.
© This parameter is set to zero for all the IRAS grids.
For INTN grids, a baseline equal to the 25th
percentile of the intensity values in the grid has
been subtracted to produce the values on the tape.
This baseline value is given under the non-standard
keyword BIAS.

BUNIT The FLUX data and noise grids are in Jy. The INTN
grids have units of Jy/Sr.

COELT] This parameter is negative since increasing samples
along axis 1 are in the -RA direction.

CROTA2 This angle defines the rotation from the +Y axis (in-
scan) toward the +DEC axis, where counter-clockwise
angles are positive. '

BIAS This nonstandard keyword gives the estimated baseline
for INTN grids. It corresponds to the 25th
- percentile of the intensity values in the grid. The
true brightness in a pixel is given by: :
TRUE = TAPE * BSCALE + BIAS
For FLUX grids, the BIAS level is given for reference
only. The true flux level in the pixe} is given by:
TRUE = TAPE * BSCALE

A-3




SIMPLE
BITPIX
NAXIS

RAX1S1

ORIGIN
TELESCOP
INSTRUME
COMMENT
COMMENT
DSKYGRID
DATE-CR
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
0BJECT
COMMENT
OBSERVER
COMMENT
COMMENT
COMMENT
COMMENT

COMMENT

COMMENT
COMMENT

COMMENT
COMMENT
COMMENT

Table A-3. SAMPLE FLUX GRID HEADER

T
16
3
50
21?
1.611655€-02
0.0
IJV ’
' -32768
8.282030E+02
. 2‘0
*RA-~-SIN’
9.999998E-02
0.0
2., 206647E+01
109.
"DEC--SIN’

8.333333E-03
2.750000E+01

6.00E-05

* LAMBDA®
0.

ot
4.612556E+00

-2.651172¢€-01

2. 728472E+07

1950,
*15/ 3/83°
'15/10/85°
= *JPL-IRAS’
= 'IRAS

« "DEEPSKY °*

= T41442254°

« 'BS b4’
= 'DPS52B °

?EFERENCES:

/STANDARD FITS FORMAT

/2 BYTE TWOS-COMPL INTEGERS
/NUMBER OF AXES

/NL = T (CROSS scmg GRID DIMENSION
/NY = ¥ (IN SCAN) GRID DIMENSION
/MIMBER OF WAVELENGTHS
/TRUE=TAPE*BSCALE+BZERD

/FLUX

/TAPE YALUE FOR EMPTY CELL

/RA AT ORIGIN (DEGREES)

/Z-AXIS ORIGIN (CELL) = (NZ/2)+1

/DECREASES IN VALUE AS ‘SAMPLE INDEX
INCREASES (ORTHOGRAPHIC PROJECTION)

/T-GRID CELL WIDTH (DEGREES)

/TWIST ANGLE UNDEFINED FOR Z-AXIS

/DEC AT ORIGIN (DEGREES)

/Y-AXIS ORIGIN {CELL) = (NY/2)+1

/INCREASES IN VALUE AS LINE INDEX
INCREASES (ORTHOGRAPHIC PROJECTION)

/Y-GRID CELL WIDTH (DEGREES)

/ROTATES +NAXIS2 INTO +DEC AXIS (ANGLE
MEASURED POSITIVE CCW FROM +NAXIS2 TO
+DEC)  (DEGREES)

/WAVELENGTH IN METERS

/Y :TRUE VALUE)
/Y TRUE VALUE;

/BIAS LEVEL (GRID REF) IN JY/SR
/EMES0

/DATE OF OBSERVATION (DD/MM/YY)
/DATE THIS TAPE WRITTEN (DD/MM/YY)
/INSTITUTION

DSSID = DSO1

SOP =  98; 08S = 13
/DEEPSKY GRID NO.
/DSCO O/P FILE CREATION DATE ( YODDHHMM)
EST. MEDIAN NOISE =3.1673E-02 JY

GRID TWIST =-1.7725000E+02 {DEG) MEAS-
URED FROM SOUTH TO +Y, CW IS POSITIVE.
GAIN NORM, USED = 1.590000E-0}

MFILT = 6

KFILT = 6

- /OBSERVER ID + 1GO’S AO NO,

160'S REP, SEQ. NO, = 2
/0S01,2 S1S: C1 FIELD
0BJ. NAME NO. (C2) FIELD =1
0501,2 SIS: D(1-4) « 531 42 0
DS01,2 SIS: E(1-3) =11) §9 29
DS01,2 SIS: PROG = DPSIAB

RAS SDAS SOFTWARE INTERFACE SPEC. #623-94/N0, DSO1
IRAS SDAS SOFTWARE INTERFACE SPEC. #623-94/N0. 0S02
THE USER'S GUIDE TO IRAS POINTED OBSERVATION PRODUCTS
IRAS/SDAS SUBSYSTEM DESIGN SPEC./ #623-75
ASTRON. ASTROPHYS SUPPL SER. 44, 363-370 (1981)
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ORIGIN =
TELESCOP «
INSTRUME «
COMMENT
COMMENT
DSKYGRID =
DATE-CR =
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
OBJECT =
COMMENT
OBSERVER =
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

Table A-5. SAMPLE NOISE GRID HEADER

T /STANDARD FITS FORMAT
16 /2 BYTE TWOS-COMPL INTEGERS
3 /NUMBER OF AXES
50 /NI = I (CROSS SCANA GRID DIMENSION
216 /NY « Y (IN SCAN£ GRID DIMENSION
1 /NUMBER OF WAVELENGTHS
3.6116555~02 /TRUE=TAPE*BSCALE+B2ERO
.o
*JY ' /NOIS (STATISTICAL WEIGHT)
-32768  /TAPE VALUE FOR EMPTY CELL
8.282030E+02  /RA AT ORIGIN (DEGREES)
26.  /I-AXIS ORIGIN (CELL) = (NZ/2)+1
'RA---SIN? /DECREASES IN VALUE AS SAMPLE INDEX
INCREASES (ORTHOGRAPHIC PROJECTION)
9.999998E-02  /Z-€RID CELL WIDTH (DEGREES%
0.0  /TWIST ANGLE UNDEFINED FOR Z-AXIS
2.206647E+01  /OEC AT ORIGIN DEGREES)
109.  /Y-AXIS ORIGIN (CELL) = (NY/2)+1
'DEC--SIN’ /INCREASES IN VALUE AS LINE INDEX
INCREASES (ORTHOGRAPHIC PROJECTION)
8.333333E-03  /Y-GRID CELL WIDTH DEGREES)
2.750000E401 ~ /ROTATES +NAXIS? INTO +DEC AXIS {ANGLE
MEASURED POSITIVE CCW FROM +NAXISZ To
+DEC)  (DEGREES .
6.00E-05  /WAVELENGTH IN METERS

1.
*LANBDA’
ol

c.
4.448168E400 /0¥ (TRUE VALUE)
1.611655E-02  /JY 5 (TRUE VALUE)

1950.  /EMESO

'15/ 3/83 /DATE OF OBSERVATION (DD/MM/YY)
*15/10/85° /DATE THIS TAPE WRITTEN (D0/MM/YY)
*JPL-JRAS® /INSTITUTION
"IRAS
*DEEPSKY °*

DSSID = DSOI

SOP = 98, 0BS = 13

/DEEPSKY GRID NO.

838.
‘41442254° /DSCO 0/P FILE CREATION DATE ( YODDHHMM)
EST. MEDIAN NOISE =3.1673£-02 Jy

GRID TWIST =-1.7725000€+02 (DEG) MEAS-

URED FROM SOUTH TO +Y, CW 1S POSITIVE.
GAIN NORM. USED = 1.580000£-0]

MFILT = 6
KFILT = 6 '
'BS &4 /OBSERVER 10 + 160°S AD NO.
160°S REP. SEQ. NO. = 2
'DPSS28B * /0501,2 §IS: C1 FIELD

0BJ. NAME NO. (C2) FIELD =]

0S01,2 SIS: D{1-4) = § 31 42 ¢

0S01,2 SIS: E(1-3) =111 59 29

0S01,2 SIS: PROG = DPSIAB
REFERENCES :

IRAS SDAS SOFTWARE INTERFACE SPEC. #623-94/N0. D50}
IRAS SDAS SOFTWARE INTERFACE SPEC. #623-94/N0. DS02
THE USER'S GUIDE TO IRAS POINTED OBSERVATION PRODUCTS
IRAS/SDAS SUBSYSTEM DESIGN SPEC./ #623-75

ASTRON. ASTROPHYS SUPPL SER. 4, 3863-370 (1981)

A-7




SIMPLE
BITPIX
NAXIS
NAXIS]
NAXIS2
NAXISS
BSCALE
BZERO
BUNIT
BLANK
CRVAL1
CRPIX1
CTYPEL
COMMENT
CDELT]
CROTAL
CRVAL2
CRPIX2
CTYPE2

[ =]
:
]

g
£

ORIGIN
TELESCOP =
INSTRUME =
COMMENT
COMMENT
DSKYGRID =
DATE-CR =
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
OBJECT =
COMMENT
OBSERVER =
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

Table A-4. SAMPLE INTENSITY GRID KEADER

7
16
3
50

216

1
3.528288L+04
0.0

'JY/5R !
-32768
8.282030E+02
261
'RA---SIN’
9.999998E-02
0.0
2,206647E+01
109,
*DEC--SIN’
8.333333E-03
2.750000E+01
6.00E-g5
' LAMBDA’
0.
0.
1.04013%E+08
-9.879207E-01
2. 7284126407
1950.
'15/ 3/83'

*15/10/85*
'JPL-IRAS:

*DEEPSKY '

839.
'41442254°

'BS &4’
'DPS52Z8 *

REFERENCES:

/STANDARD FITS FORMAT

/2 BYTE TWOS-COMPL INTEGERS
/NUMBER OF AXES

/NI =2 (CROSS SCAN) GRID DIMENSION
JNY = ¥ (IN SCAHE GRID DIMENSION
/NUMBER OF WAVELENGTHS
/TRUE«TAPE*BSCALE+BZERD

/INTN

* YTAPE VALUE FOR EMPTY CELL

/RA AT ORIGIN (DEGREES)

J1-AXIS ORIGIN (CELL) = (NZ/2)+1

/DECREASES IN VALUE AS SAMPLE INDEX
INCREASES (ORTHOGRAPHIC PROJECTION)

/2-GRID CELL WIDTH (DEGREES)

/TWIST ANGLE UNDEFINED FOR 2-AXIS

' /DEC AT ORIGIN (DEGREES)

/Y-AXIS ORIGIN (CELL) = (NY/2)+]

/INCREASES IN VALUE AS LINE INDEX
INCREASES (ORTHOGRAPHIC PROJECTION)

/Y-GRID CELL WIDTH (DEGREES)

/ROTATES +NAXIS2 INTO +DEC AXIS {ANGLE
MEASURED POSITIVE CCW FROM +NAXIS2 TO
+DEC)  (DEGREES)

/WAVELENGTH IN METERS

/IY/SR  (TRUE VALUE)

/JY/SR éTRUE VALUE)

/BIAS LEVEL (GRID REF) IN JY/SR
ENESO

/e

/OATE OF OBSERVATION (OD/MM/YY)
/DATE THIS TAPE WRITTEN {DD/MM/YY)
/INSTITUTION

DSSID = DSOI
SOP= 98 0BS = 13
/DEEPSKY GRID NO.
/DSCO O/P FILE CREATION DATE(YDDDHHMM)
EST. MEDIAN NOISE =3.1673E-02 JY
GRID TWIST =-1.7725000F+02 {DEG) MEAS-
URED FROM SOUTH TO +Y, CW IS POSITIVE.
GAIN NORM. USED = 8.600000E-01
MFILT = 1
KFILT o 0
/JOBSERVER ID + 1GO’S AD NO.
160'S REP. SEQ. NO. = 2
/DS01,2 $1S: €1 FIELD
08J. NANE NO. (C2) FIELD =1
DSO,2 SIS: D(1-4) = 531 42 0
DSO1,2 SIS: E(1-3) =111 59 29
0s01,2 SIS: = IPS1AB

IRAS SDAS SOFTMWARE INTERFACE SPEC. #623-94/ND. DSO}
IRAS SDAS SOFTWARE INTERFACE SPEC. #623-94/N0, DS02
THE USER’S GUIDE TO IRAS POINTED OBSERVATION PRODUCTS
IRAS/SDAS SUBSYSTEM DESIGN SPEC./ #623-75

ASTRON. ASTROPHYS SUPPL SER. 44, 363-370 (1961)
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DATE-0BS
DATE

DSKYGRID

DATE-CR

OBJECT

OBSERVER
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Table A.2 FITS KEYWORDS continued
EXPLANATION

-----------------------------------------------

The UT date of the observation.

The PST date that the FITS format version of this
grid was processed.

A nonstandard keyword. DSKYGRID gives the
identification number of the grid assigned during the
initial processing at SDAS.

A nonstandard keyword. DATE-CR is the date of the
initial processing at SDAS.

Identifies the scientific program and sequence number
for this observation. In general, repeated
observations of the same position in the sky will
have the same OBJECT designation.

Identifies the macro used for the observation. Macro
characteristics are given in Table 2 of this guide.

A-4
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Table A.1 FORMAT OF THE A0 DIRECTORY continued -

START
BYTE NAME DESCRIPTION UNITS FORMAT
48 GRID Grid number. = mee-- I6
54 ---- SPACE ee=es 1X
55 MODE Mode of processing. F= FLUX grid
I= INTNgrid  ----- A2
57 OBSDAT Observation date, day of month ----- I2
59  eee- W eeees Al
60 OBSDAT Observation date, month  =---- 12
62 ---- "/ eaees Al
63 OBSDAT observation date, year = ----- 12
65 ~---- SPACE  eeee- Al
66 VOL  Tape volume for this grid, e.g., - A6
IRGmAn where : _
m is a data-center designator
code delivered to: . ”W]
1 NSSDC
2 RAL, UK
3 U. Leiden, Netherlands
9 IPAC .
nn is the tape volume number
72 FILE File number for the 12 um data grid - I5
Note:File N+1 contains the 12 um noise
File N+2 contains the 25 um data
File N+3 contains the 25 um noise
File N+4 contains the 60 um data
File N+5 contains the 60 um noise
File N+6 contains the 100 um data
File N+7 contains the 100 um data
77 BITS Bits per data pixel (16 or 32) - 13
80 BINOISE Jy[/Sr] £9.2

89 B2NOISE Per band median noise for this Jy[/Sr] E9.2
grid. Units are Jy for FLUX
98 B3NOISE grigs and Jy/Sr for INTENSITY Jy[/Sr] E9.2
‘ grids.
107  B4NOISE | Jy[/Sr] E9.2

- |
116 SPARE A1l ASCII zeros - 4Al /IW

A-2
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APPENDIX B. FORTRAN Subroutines to Convert Between
RA-DEC and Pixel Coordinates

These three FORTRAN subroutines can be used to convert between
equatorial coordinates and the pixel coordinates of the IRAS pointed
observations. The grids have been produced using an orthographic pro-
Jection, Epoch 1950 has been assumed throughout the processing.
Subroutine CTE26 computes the transformation matrix used by the other
subroutines and needs to be run only once per grid. The subroutines
GTOSKY and SKYTOG compute the grid to sky and sky to grid conversions,
respectively.

C *A*XCOMPUTE EMESO TO GRID TRANSFORMATION MATRIX*###sswis
C
SUBROUTINE CTE26(ALPG,DELG,CROTA2, TE26)

TE2G = TRANSFORMATION MATRIX FROM EME T0 GRID
ALPG = RIGHT ASCENSION OF GRID CENTER (DEG, EMES0)
DELG = DECLINATION OF GRID CENTER (DEG, EMES0)
CROTAZ = GRID ROTATION ANGLE. IN FITS HEADER.,

REAL*8 TE2G(3,3)
DATA RTD/57.29577951/

TWSG = CROTA2 - 180.0
SALP = SIN(ALPG/RTD)
CALP = COS{ALPG/RTD)
SDEL = SIN(DELG/RTD)
CDEL = COS(DELG/RTD)
STWS = SIN(TWSG/RTD)
CTWS = COS{TWSG/RTD)

TE2G(1,1) = +SDEL .
TE2G(1,2) = -SALP*CDEL
TE2G(1,3) = +CALP*CDEL
) = -CDEL*CTWS

2) = -CALP*STWS -SALP*SDEL*CTWS
3) = -SALP*STWS +CALP*SDEL*CTWS
1) = +CDEL*STWS
2) =
3) =

VOO O0

~CALP*CTWS +SALP*SDEL*STWS
-SALP*CTWS -CALP*SDEL*STWS

. RETURN
END

W
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wa***CONVERT PIXEL (PY,PZ) TO RA AND DEC (ALP,DEL)****
SUBROUTINE GTOSKY(PY,PZ,NY,NZ,DRY,DRZ, TE2G,ALP,DEL)

PY = Y (IN-SCAN) PIXEL VALUE

PZ = 2 (CROSS-SCAN) PIXEL VALUE

NY = NUMBER OF CELLS IN Y DIRECTION

NZ = NUMBER OF CELLS IN Z DIRECTION

DRY = CELL SIZE IN Y DIRECTION (ARCMINUTES)

DRZ = CELL SIZE IN Z DIRECTION (ARCMINUTES) .

TE2G = TRANSFORMATION MATRIX FROM EME TO GRID
COMPUTED IN SUBROUTINE CTE2G

ALP = RIGHT ASCENSION OF PIXEL PY,PZ (DEG, EMES0)

DEL = DECLINATION OF PIXEL PY,PZ (DEG, EMESO)

INTEGER*4  NY,NZ,NYC,NZC

REAL*4 ALPG,DELG,TWSG,ALP,DEL,PY,PZ
REAL*8 TE26(3,3), VE(3), VT(3)
DATA RTD /57.29577951/

COMPUTE GRID VECTOR

NYC » NY/2 + 1 |

NZC = NZ/2 + 1 - T
VI(2) = (PY - NYC) * DRY / (60. * RTD)

VT(3) = (PZ - NIC) * DRZ / (60. * RTD)

V12~ = 1. - VT(2) * VT(2) - VT(3) * VT(3)

VT(1) = SQRT( VT2 )

COMPUTE EME VECTOR AND RA, DEC

VE(1) = TE2G{1,1)*VT(1)+TE26(2,1)*VT(2)+TE26(3,1)*VT(3)
VE(2) = TE2G(1,2)*VT(1)+TE2G(2,2)*VT(2)+TE2G(3,2)*VT(3)
VE(3) = TE2G(1,3)*VT(1)+TE26(2,3)*VT(2)+TE2G(3,3)*VT(3)
CDEL = VE(2)*VE(2) +VE(3)*VE(3)

CDEL = SQRT(CDEL)

SDEL = VE(1)

DEL = RTD * ATAN2( SDEL, CDEL)

SALP = -VE(2)

CALP = VE(3)

ALP = RTD * ATAN2( SALP, CALP )

IF ( ALP .LT. 0. ) ALP = ALP + 360.

RETURN
END




W
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*#aeararsCONVERT RA & DEC (ALP,DEL) TO PIXEL (PY,PZ)*nsassas
SUBROUTINE SKYTOG(PY,PZ,NY,NZ,DRY,DRZ, TE2G, ALP, DEL)

C

C

¢ _

C PY Y (IN-SCAN) PIXEL VALUE

c Pz Z (CROSS-SCAN) PIXEL VALVE

C NY NUMBER OF CELLS IN Y DIRECTION
g NZ NUMBER OF CELLS IN Z DIRECTION
C

C

C

¢

C

C

DRY CELL SIZE IN Y DIRECTION (ARCMINUTES)

DR2 CELL SIZE IN Z DIRECTION (ARCMINUTES)

TE2G = TRANSFORMATION MATRIX FROM EME TO GRID
COMPUTED IN SUBROUTINE CTE26

ALP RIGHT ASCENSION OF PIXEL PY,P? (DEG, EMES50)

DEL DECLINATION OF PIXEL PY,PZ (DEG, EMESO)

INTEGER*4  NY,NZ,NYC,NZC

REAL*4 ALPG,DELG, TWSG,ALP,DEL,PY,PZ
REAL*8 TE26(3,3), VE(3), VT(3)

DATA RTD /87.29577951/

¢ COMPUTE EME VECTOR

NYC = NY/2 + ]

NIC = NZ/2 + 1

SDEL = SIN ( DEL/RTD )
CDEL = COS s DEL/RTD )
SALP = SIN ( ALP/RTD )
CALP = COS { ALP/RTD )
VE(1) = +SDEL

VE(2) = -SALP * CDEL
VE(3) = +CALP * CDEL

COMPUTE GRID VECTOR AND PY,PZ

VE(1) = TE2G(1,1)*VT(1)+TE2G{1,2)*VT(2)+TE2G(1,3)*VT(3)
VE(2) = TE2G(2,1)*VT(1)+TE2G(2,2)*VT(2)+TE26(2,3)*VT(3)
VE(3) = TE26(3,1)*VT(1)+TE2G(3,2)*VT(2)+TE2G(3,3)*VT(3)
PY = 60. * RTD * VT(2) / DRY + NYC
PZ = 60. * RTD * VT(3) / DRZ + NIC

RETURN
END

NN

B-3
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APPENDIX C. PRINTED VERSION OF THE POINTED OBSERVATION DIRECTORY

This section is a printed summary of the Additional Observation
(AO0) Directory. It is a condensed version of the machine
readable directory file described in Appendix A. Note especially
that for this summary, for the DPS observations - which have both
Flux and Intensity mode grids - only the Flux grid is actually
listed. The corresponding Intensity grid is grid number n+l and
its location 1is file number m+8 on the same tape volume as the
flux mode grid. When the Intensity mode grid is not next in
sequence on the same tape it is given an explicit entry.

For example, the first entry in the directory is for grid 4016 -
a Flux mode grid which begins on file number 225 of Volume IRG
162. The corresponding Intensity data is grid 4017 which begins
on file 233 of the same volume.

Parameters included in the printed directory are:

RA Right Ascension (Earth Mean Equatorial 1950.0)
of grid center

DEC Declination (Earth Mean Equatorial 1950.0)
of grid center

ROTA Rotation angle of grid from In-scan direction to
+ DEC (degrees),

Y In-scan dimension (arcmin),

4 Cross-scan dimension (arcmin),

MACRO TYPE Macro used for this observation,

0BS ID Identifier for this observation (assigned
during mission operations),

GRID # Grid number for this observation (assigned during

_ data processing),
M Processing mode for this grid;

"F* means both Flux and Intensity grids are
available. Usually only the Flux grid is listed
to save space. The corresponding Intensity grid
is the next set of files (Total of 16 files)
"I" means only the Intensity grid is available
(Total of 8 tiles)

Tape Volume Volume name of grid data

File # First file location of grid data on that tape

W
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| ventral Data Services Facility

Operated for NASA by Science Applications Researc

Astronomical Data Center
Goddard Space Flight Center
Code 633
Greenbelt, Maryland 20771
Telephone (301)286-8310

FTS 888-8310

.17 June 1986

Mr. Richard D. Benson

Mail Stop 100- 22 (IPAC)
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, California 91109

Dear Rich;

I have now looked carefully at the AO Guide addenda pages and inserted them into my
personal copy of the publication. I have a few suggestions with regard to these
pages for the final publication.

1.

3,

The redone title page presents problems because it does not replace the ori-
ginal, e.g., it does not contain the preprint number, five authors' middle
initials are omitted (including Miley's; I know that Gerry does not have one),
and the footnotes are missing,

Appendix C page: (a) I believe that OBSERVATIONS should be plural, but it's
not that important; (b) there should be a hyphen between "machine" and
"readable" (second and third lines); (c) the page number has been incorrectly
typed as the letter "0" instead of the number (",

I would remove the "e" from Acknowledgments, but again, it's not that important,

I have distributed sets of the addends pages to all AO data recipients with a copy
of the enclosed memorandum to each person so that the pages will be inserted
properly, _

Yours sincerely,

Original Signed by

Wayne H. Warren Jr.
Wayne H. Warren Jr.

Enclosures: Set of Addenda Pages

WHW Memorandum
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Central Data Services Facility

Operated for NASA by Science Applications Researc

Astronomical Data Center

Goddard Space Flight Center

Code 633

Greenbelt, Maryland 20771

Telephone (301)286-8310
FTS 888-8310

TO: Recipients of A4 User's Guide to IRAS Pointed Observation Products

FROM: IRAS Data Acquisition Scientist / NSSDC WDC-A-R&S

SUBJECT: Addenda Pages for Publication IPAC PRE-008N

The attached pages should be inserted into the accompanying copy ofithe AO Guide:
1. New Title Page
This page should be inserted following the previous.title page, but the old
title page should not be removed because it contains information not given
on the 1986 May 15 page,
2. Acknowledgments Page
Insert this following page 29.
3. APPENDIX C Explanation Page
Insert this following page B-3 (before Appendix page C-1).

Wayne H. Warren Jr.
1986 June 17

| S NATIONAL W
‘- ‘ SPACE
| © SCIENCE
DATA |




NATIONAL
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DATA
CENTER

uentral Data Services Facmty

Operated for NASA by Science Applications Researc

Astronomical Data Center

Goddard Space Flight Center

Code 633

Greenbelt, Maryland 20771

Telephone (301)286-8310
FT$ 888-8310

8 June 1986

Mr. Richard D. Benson

Mail Code 100-22 (IPAC)
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, California 91109

Dear Rich;

- Thank you for your letter of May 30, 1986 and for the attached pages to be distri-

buted with 4 User's Guide to IRAS Pointed Observations Products. We will prepare
copies of the pages and send a set with each copy of the AO Guide. We will also
query our information system, 1list all previous recipients of AO data, and send a
set to each person.

Things are going quite well with IRAS data distribution and the request activity
is reasonably high. The procedures that we are using (such as this one) to keep
the community informed and updated with the latest information are making all of
us look good in their eyes -- we appreciate your help in making this possible.

W sincerely,
Wayn% Warren Jr
IRAS Data Acquisition Scientist

[



Jet Propulsion Laboratory 5 A/
California Institute of Technology 'pl
4800 Oak Grove Drive

Pasadena, California 81109
(818) 354-4321

Mey 30, 1986

Dr. Wayne Warren

National Space Science Data Center
Goddard Space Flight Center

Code 633.8

Greenbelt, Maryland 20771

Dear Wayne,
Thank you for calling to our attémtion that A User's Guide to IRAS

Pointed Observation Products fails to note the location of the Intensity
mode DPS grids in the printed ditectory.

Page C-0 attached should be added to all copies of the guide to correct
this omission. Also attached is a new title page to properly include
Dr. George Miley as an author, and an acknowledgement page.

Please include these errata with your future distributions of the guide.
We will send them to our original distribution list,

Very truly yours,
~ R.D, Benson

IPAC Analysis & Operations
Engineer

Attachment

RDB:nct
cc: IRAS SCITEAM

06 JUR 1988
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REQ. AGENT RAND NO. ACQ. AGENT

IRAS
HCON-2
SKY PLATES IMAGES
83-004A-017

This data set consists of 27 magnetic tapes. These tapes are 6250 BPI, 9
track, and contain 64 files of data each, except the last tape contains only 32
files of data. FEach tape holds 8 plates except the last tape which holds 4
plates. The first several records of each file contain the header, then the
image appears. The header records are ASCII formatted and the image records
are binary formatted. These image tapes are all in FITS (Flexiable Image
Transport System) format. These tapes were created on an 1BM 3032 computer.
The D and C numbers and the sky plates contained on each tape are as follows:

D# C# SKY PLATES
D=73893 C-759%7 I
D-73894 C-25968 9-16
D-73895 C-25969 17-24
D-73896 | C-26970 25-32
D-73897 £-25971 33-40
D-73898 C-25912 41-48
D-73899 C-25973 49-56
D-73900 C-25974 57-64
D-73901 c-25§75J 65-72
D-73902 £~259 73-80
D-73903 C-25977" 81-88
D-73904 C-25978 | 89-96
D-73905. c-2597§] 97-104
D-73906 C-25980' 105-112
D-73907 ' . C-25981: 113-120
D-73908 C-25982 121-128
D-73909 C-25983 129-136
D-73910 C-25984 137-144
D-73911 ¢-25985' 145-152
D-73912 C~26986: 153-160
D-73913 C-25987 161-168
D-73914 C-25988: 169-176
D-73915 C-25989 177-184
D-73916 C-25990, 185-192
D-73917 C-26991, 193-200
D-73918 £-25992- 201-208
D-73919 C-25993 ©209-212
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REQ. AGENT ACQ . AGENT
GLS WHW

IRAS
ASTEROID AND COMET SURVEY

83=004A=01c

This data set consists of 1 magnetic tape. This tape is 6250 bpi, 9
track, ASCII formatted and contains 8 files and was created on an IBM 3081
computer. This tape contains seven data products, including asteroid sightings,
in addition to an asteroid catalog, asteroid statistics, a comet catalog,
asteroid names and pointers, asteroids ground based data and astercid rejected
sightings. Some 96% of the sky was scanned, providing data for 25 comets, 1811
known asterocids, and a number of unknown asteroids. The D and C numbers are as
follows:

D# C#

D~83259 C-28068
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APPENDIX B. DATA FORMATS

The formats for selected data records, files and products are

tabulated in this appendix.

B.1 Scientific Data Analysis System (SDAS) Formats
The following information was generated by the SDAS Asteroid Tagging
Algorithm (ATA). '

B.1.1 CN28 and CN29
The CN28 data file contained a record for each potential asteroid

sighting. Each record consisted of parameters as shown in Table B-1.

Table B-1 CN28 Parameters

1950.0 mean ecliptic longitude, latitude, and twist angle
1950.0 mean equatorial right ascension, declination, and twist
angle
Position error parameters on the scan and cross-scan axes
Phase angle
Fluxes, flux error parameters, and signal-to-noise ratios in the
four survey channels
Detection-template correlation coefficients for the four survey
channels, and detector baselines in the twelve- and twenty-
five micron channels
Detection time and detector identification array
Status words describing flux quality and confusion level
Known-source identifier (zero if no association)
Sequence number for grouped asteroid sightings (drop-dead
sightings tagged with "1", other associated sightings
with incremented-sequence numbers)
Figures of merit for motion probability and color temperature
appropriate to solar system objects

B-1




Appendix B. Data Formats

The CN29 data file was essentially identical, except that it was
generated at the months-confirmation level. The ADAS sighting data

contain pointers to CN29 records, but in practice these were not used,

B.1.2 LRS Extraction Requests

The  hours confirmation processor  generated  low-resolution
spectrometer (LRS) data extraction requests for hours-confirmed
sightings with signal-to-noise ratios above 25 in the twelve- or twenty-
five-micron channels (bands one and two, respectively). The ATA
generated similar requests for non-hours-confirmed potential asteroid
sightings. These requests: contained timing and focal-plane crossing
information for a post-processor to use in the actual extraction

process.

B.1.3 Statistical Data

Certain statistical parameters were computed by the ATA to aid in
tuning the thresholds for asterold recognition. These included
dispersion parameters in position and color, counters for correct and
incorrect identifications of known asteroids and known inertially fixed
point sources, histograms of asteroid sighting group sizes, and
correlation analysis of observed vs. predicted apparent motion in

ecliptic longitude and latitude,
B.2 Asterold Data Analysis System (ADAS) Formats

B.2.1 TInput Data

Input to ADAS came from a variety of sources, some generated by
machine, others compiled by hand. A description of the input data
follows.

B.2.1.1 Asteroid Tagging Algorithm Output (IPOl)

The ATA output has been defined earlier in section 5.2.2.1. While
only CN28 data were used directly in ADAS, the ATA also operated at the
months confirmation processing stage and produced a very similar file,
CN29. This was originally intended to gather slow-moving objects. Since

B-2
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the ADAS approach was different, and since the CN29 records were a
subset of the CN28 (with some loss of position information for (hours-
confirmed averaged sightings), the presence of some sightings in CN29
was simply noted with an association bit in the status word of the IPO1
records.

The CN28 data were filtered and reformatted. Specifically, the a
priori (i.e., predicted) known-object records were stripped out, and a
small fraction of the records affected by an SDAS processing problem
were removed (this problem involved an erroneous value for the
cross-scan uniform component of position uncertainty, and rendered
position values unusable). In addition, the way in which the ATA was
forced to operate produced a significant amount of redundancy, since
candidate sightings could be output more than once as part of a sighting
group, and then they could come up again as drop-deads and be output yet
again. This redundancy was removed, but the linking information was
preserved in a small parallel file.

At this point, the non-seconds-confirmed sightings were filtered out;
this means that to be retained, a sighting had to be detected in the
twenty-five-micron channel (band 2) with at least a status of non-
seconds-confirmed due (possibly) to a failed detector. This reduced the
size of IPO1 from about 4.5 million sightings to about 2.5 million. In
addition, the status word ASTATW was initialized, and the SOP and OBS
numbers were looked up and inserted into the record. The bin number for
the data base position-access key was also computed.

Finally a band-merge correction was performed which involved
combining the pleces of certain sightings which had not been put
together during the SDAS processing. Since the SDAS products were
intended to be inertially fixed sources, and since there was a
requirement on the completeness of the catalog to be produced, whenever
any significant doubt existed about whether a combination of detections
was caused by two close sources, the detections were left unmerged in
order to avoid producing one spurious source with an unconfirmable
position. The unmerged detections are sometimes referred to as
"fractured" sightings in the literature, but in fact they were never put
together in the first place. Since the potential failure at hours
confirmation was not a concern in the ADAS processing, and since all the
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data that would ever come along were available at the time, these
detections were put together as they would have been in SDAS if the

completeness concern had not existed,
The parameters for each sighting in IPOl are defined in Table B-2.

Table B-2. 1IPQl Parameters

ASTLAM : 1950.0 mean ecliptic longitude (spacecraft-centered)
ASTBET : 1950.0 mean ecliptic latitude (spacecraft-centered)
ASTGAM . 1950.0 mean ecliptic twist angle (spacecra¥t-centered;

third Euler angle for transforming from 1950.0 mean
ecliptic coordinates to focal-plane coordinates centered on
the sighting with the orientation about the line of sight
equal to that in effect when the source was scanned)

ASTSGY . gaussian in-scan position uncertainty

ASTLZ : uniform cross-scan position uncertainty

ASTSGZ ! gaussian cross-scan position uncertainty

ASTRA : 1950.0 mean equatorial right ascension (spacecraft-centered)
ASTDEC : 1950.0 mean equatorial declination (spacecraft-centered)
ASTGAC  : 1950.0 mean equatorial twist angle (spacecraft-centered)
ASTANG : solar elongation

ASTFLX(4): flux in the four IRAS survey bands

ASTSGF(4): log-gaussian uncertainties in ASTFLX

ASTNAM : detection time in deciseconds past 1981.0

ASTDET : primary detector ID

ASTDTS(4): detector ID array (packed in-band detector numbers)

ASTFST : flux status array (packed codes for confirmation/detection
status)

ASTSNR(4): signal-to-noise ratio in each survey band

ASTCST : confusion status word

ASTID ' numbered asteroid association found by SDAS

INNSOP : SOP number

INNOBS : OBS number

IPO1S1 ! spare

BINNUM : position bin number

ASTBLL : detector baseline in the ten-micron channel

ASTBL2Z  : detector baseline in the twenty-micron channel

ASTCOR  : correlation coefficient array (packed)

ASTAIW : status word

------------------------------------------------------------------------

For more information on the ASTCST and ASTFST (confusion and flux)
status words, see Beichman et al (1985), Chapter V, pages 21 and 33. For

more information on the ASTATW status word, see Section B.2 herein.

B-4
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B.2.1.2 Spacecraft Hellocentric Ephemeris File (SHEF)

The Spacecraft Heliocentric Ephemeris File (SHEF) is a slightly
reformatted version of a standard SDAS file. It is used to obtain the
heliocentric 1950.0 mean ecliptic spacecraft vector so that conversion
of asteroid position vectors from sun-center to spacecraft-center can be
performed., A SHEF record covers one SOP period, so it is necessary to
know the SOP number, which is also the direct-access record number for
the corresponding SHEF record. The contents of each record are as shown

in Table B-3,

Table B-3., SHEF Parameters

NSOP 1 SOP number

NREGS : number of spacecraft vectors in this record

V(4,300): double-precision vector table; V(I,J), I = 2, 3, 4, is the
Jth instantaneous sun-spacecraft vector in kilometers, and
V(1,J) is the corresponding time tag in deciseconds past
1981.0

B.2.1.3 ADAS Area Coverage File (AACV)

The ADAS Area Coverage File (AACV) contains information about the
passage of the IRAS telescope boresight through each bin in the all-sky
bin system. This bin system is the same one used by SDAS to keep track
of area coverage. The bins are formed by partitioning the sky into
ecliptic latitude bands and then segmenting these bands into bins of
approximately 46 arcminute width. The latitude range of the bands varies
from about six degrees at the ecliptic to about half a degree near the
poles, and is set to optimize parameters involved with the sun-locked
scanning mode which are not important to the discussion herein. Any
position in 1950.0 mean ecliptic coordinates can be mapped to one of the
bins in this system, and the bin number can be used as a direct-access
record number in the AACV. The contents of each AACV record are as

follows.

B-3
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Table B-4, AACV Parameters

...........................................................

: number of orbits on which the telescope passed through

the corresponding bin

: array of times that the boresight entered the bin
: array of times that the boresight exited the bin
. array of orbit numbers on which the boresight passed

through the bin

B.2 AAG Known Qbject File (IP02)

The other main input file which was produced contained orbital

elements and physical parameters for five types of known solar system

objects that IRAS might have seen. The contents of the file are as in

Table B-5.

Type
Type

Type
Type
Type

Table B-5. Object Types

1 - the first 3318 numbered asteroids

2 - 135 unnumbered asteroids for which good orbital
elements were available

3 - The nine major Planets

4 - 94 Comets with elliptical orbits

5 - 15 Comets with hyperbolic orbits

..........................................................

The record for each object contains the following parameters:

Table B-6. Parameters for Objects in IPO2

.................................................

Time of perihelion passage for epoch 2445440.5
Argument of perihelion " "
Longitude of ascending node " "
Inclination " "
Eccentricity " "
Perihelion distance " "

-------------------------------------------------

.................................................

Absolute magnitude and associated quality code
Slope parameter and associated quality code
Diameter and associated quality code

B-V color index and associated quality code
Albedo and associated quality code

Object type and identification number used by ADAS
Name and/or provisional designation

Taxonomic class and associated quality code
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B.2.1.5 IRAS Working Survey Data Base

The file known as the Working Survey Data Base (WSDB) produced by
SDAS contains positions, flux densities, uncertainties, and other
observational and processing histories of point-like sources detected by
IRAS (see ES Sec. X.B.3.); the WSDB was used to remove contamination of
fixed point sources from the asteroid data base. The status word
assigned to every sighting in the ADAS data base (see ASTATW in Section
6.1.1.8 below) revealed whether that particular detection was associated
with a point source on the months-confirmed level, and whether there was
a time match, as well. This association would ultimately cast doubt upon
the worthiness of the particular sighting in question and make it a

candidate for rejection during asteroid catalog production.

B.2.1.6 SES Files

.The Small Extended Source (SES) file is another by-product of SDAS
processing which contains sources between one and ten arcminutes in
angular extent. Again, association of individual asteroid sigﬁtings
with entries in the SES file are noted in the sightings’' status word.
There were several intermediate products in SDAS involving small
extended sources. The one actually referenced by this association is
known technically as the CUSPOOL data set. It is the output of the
Cluster Analysis Processor (CAP), and consists of spatially merged small
extended sources which were found not to be fragments of larger-scale

structure during the cluster analysis.

B.2.1.7 Observation Parameters File (PRO4)
The SDAS Observation Parameters File (PR04) is used as it was
produced by SDAS. It contains the parameters in Table B-7 for each

survey observation,

B-7

[1]]



Appendix B. Data Formats

Table B-7. PRO4 Parameters

.......................................................................

NSOP > SOP number
NOBS ! OBS number
TO : Observation start time (TO0)
TF : Observation stop time (TF)
NORB i Orbit number
NUBAR : Mean solar aspect Euler angle ( <> )
PSIO : Starting value of the angle about the sun vector (¢o)
DPSI : Total change in angle about the sun vector during
this observation
PSIDB . Mean rate of change of the angle about the sun vector ()
SIGNU : Standard deviation of the solar aspect Euler angle (ay)

SIGPSD : Standard deviation of the rate of change of the angle about
the sun vector

SOLONG : Mean solar longitude during this observation (1950.0 mean
ecliptic, Ag)

B.2.1.8 Status Word Definitions
Many of the properties of sightings are recorded via individual bit
settings in "status words" in the SDAS and ADAS intermediate and final

data products. Three of the most important are named ASTATW, ARSTAT,
and ADSTAT.

B.2.1.8.1 ASTATW

The status word, ASTATW, is very important throughout the ADAS
processing; it is a 32-bit integer with each bit assigned a meaning as
indicated in Table B-8.

Table B-8. ASTATW

------------------------------------------------------------------------

hex bit bit decimal association
position number equivalent indicated

-----------------------------------------------------------------------

00000001 1 1 LRS extraction requested
00000002 2 2 spare bit

00000004 3 4 appears in CN29

00000008 4 8 WSDB position match (HCON only)
00000010 5 16 WSDB position match (MCON)
00000020 & 32 months SES position match
00000040 7 64 relative flux out of spec
00000080 8 128 known asteroid/comet
00000100 9 256 IRAS Catalog source
00000200 10 512 outer-slot detections only
00000400 11 1024 faint astercid

00000800 12 2048 band-merge correction was

p.g 2Pplied (see section 6.1.1.1)
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00001000 13 4096 used in band 1 albedo average
00002000 14 8192 used in band 2 albedo average
00004000 15 16384 used in band 3 albedo average
00008000 16 32768 used in band 4 albedo average
00010000 17 65536 CUSPOOL band 1 position match
00020000 18 131072 CUSPOOL band 2 position match
00040000 19 262144 CUSPOOL band 3 position match
00080000 20 524288 CUSPOOL band 4 position match
00100000 21 1048576 CUSPOOL band 1 time match
00200000 22 2097152 CUSPOOL band 2 time match
00400000 23 4194304 CUSPOOL band 3 time match
00800000 24 8388608 CUSPOOL band 4 time match
01000000 25 16777216 band 1 high density region
02000000 26 33554432 band 2 high density region
04000000 27 67108864 band 3 high density region
08000000 28 134217728 band 4 high density region
10000000 29 268435456  WSDB time match

20000000 30 536870912 matched 2 different known asts
40000000 31 1073741824 not the only 1 to match known
80000000 32 2147483648 spare bit

----------------------------------------------------------------------

B.2.1.8.2 ARSTAT
This status word contains information concerning the sighting's
acceptance or rejection. A "1" bit indicates the condition is true; a

0" bit indicates the condition is false.

Table B-9. ARSTAT

-----------------------------------------------------------------------

hex bit bit decimal condition

position no. value and notes
00000001 1 1 sighting was accepted
00000002 2 2 agssoclated with Known Asteroid/Comet
00000004 3 4 passed AS signal/noise test
00000008 4 8 passed AS color test
00000010 5 16 AS decision based on ASTATW
00000020 & 32 spare bit
00000040 7 64 at least one flux status OK
00000080 8 128 at least one correlation coefft OK
00000100 9 256 at least one S/N ratio OK
00000200 10 512 N/M ratio OK
00000400 11 1024 position match score OK
00000800 12 2048 at least one derived albedo is OK
00001000 13 4096 ASTATW OK
00002000 14 8192 absolute colors OK
00004000 15 16384 CSTAT bits OK in all bands
00008000 16 32768 passed hand inspection
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B.2.1.8.3 ADSTAT
This status word contains information concerning the albedo and
diameter estimates for the sighting. These codes are kept for each band
separately, one byte per band. The four bytes are treated as an array
of four LOGICAL*1 elements, with the first corresponding to band one,
the others in band order. A "1" bit indicates the condition is true; a
"0* bit indicates the condition is false. The bit definitions for each
band are as follows,
Table B-10, ADSTAT

hex bit bit decimal condition

position no. value and notes

00000001 1 1 albedo iteration not converged

00000002 2 2 PV/G table jump occurred

00000004 3 4 more than the max permitted no.

of PV/G table jumps occurred

00000008 4 8 spare bit

00000010 5 16 spare bit

00000020 6 32 spare bit .

00000040 7 64 spare bit /W

00000080 8 128 spare bit

*The "PV/G table jump" is discussed in Section 6.1.4.5 herein.
B.2.2 OQutput Data

B.2.2.1 Known Object Products
OQutput data take the form of both machine-readable data bases and

printed catalogs. Product descriptions follow.

B.2.2.1.1 FPN2 - Asteroid Catalog and Data Base (FDP No. 2)
This product consists of a header record for each object, followed by
a list of sighting records., The number of sightings varies from object

to object, and is given by the parameter F2NSIT in the header record.

Header Record List:
F2ID, F2TYPE, F2NSIT, F2ALB, F2SIGA, F2DIAM, FZSICD, F2EF1,
F2AP1l, F2LAl, F2Il, F2El, F2PDl, F2EP2, F2AP2, F2LA2, F2I2,
F2E2, F2PD2, F2B10, F2PC, F2Q, F2BMV, F2LTCV, F2FVAR, F2ASTW,
ER1, B10Q, BMVQ, CLSQD, SPARQ ’Tm
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Header Record Format:
(3110,1P4E14.6,1P12D20.12,1P9E14.6,2110,6A1)

Header Record Parameter Definitions:

Table B-11. FPN2 Header Record Parameters

.......................................................................

.......................................................................

F21D - 110 ADAS ID

F2TYPE - I10 ADAS TYPE

F2NSIT - 110 No. of usable sightings

F2ALB - 1PE14.6  Derived geometric albedo (py)

F25IGA - 1PE14.6 Uncertainty (one-sigma) in derived albedo (apv)
F2DIAM km 1PE14.6 Derived diameter (D)

F2SIGD km 1PEl4.6 Uncertainty (one-sigma) in derived diameter

(UD)

F2EP1 JD  1PD20.6 Time of perihelionm pasiagel (T)
F2AP1 deg 1PD20.6  Argument of perihelion™ (w)

F2LAl deg 1PD20.6 Longitude of the ascending node? (o)
F2I1 deg 1PD20.6 Inclination™_ (i)

F2E1 - 1PD20.6  Eccentricity™ (e)

F2PDL AU 1PD20.6 Perihelion distancel (q)

Table B-11. FPN2 Header Record Parameters (continued)

F2EP2 JD 1PD20.6 Time of perihelion pasiage2 (T)
F2AP?2 deg 1PD20.6 Argument of perihelion® (w)

F21A2 deg 1PD20.6 Longitude of the ascending node2 ()
F212 deg 1PD20.6 Inclination® (i)

F2E2 - 1PD20.6  Eccentricity® (e)

F2PD2 AU 1PD20.6 Perihelion distance’ (q)

F2B10 mag 1PE14.6 Blue absolute magnitude (HB)

F2PC - 1PE14.6  Slope parameter (G)

F2Q - 1PE14.6  Phase integral (Q)

F2BMV mag 1PEl4.6  B-V color

F2LTCV - 1PE14.6 Probability that flux variation significantly

affected the flux measurements (PFV)

F2FVAR mag 1P4El14.6 Magnitude of flux variation in each band (Amag)
F2ASTW - 110 Composite status word

ER1 - 110 Ephemeris quality code

B10Q - 2A1 Absolute magnitude quality code

BMVQ - 2l Color quality code

SPARQ - 241 Spare

----------------------------------------------------------------------

Notes: 1) Orbital element set no. 1
2) Orbital element set no. E-ll
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Sighting Record List:
TNAM, DNAM, MM, YS, ASTRA, ASTDEC, ASTSGY, ASTSGZ, ASTLZ,
TWIST, ASTFLX, ASTSGF, ASTSNR, ASTCOR, ASTFST, ASTATW, ARSTAT,
ADSTAT, ASTCST, PRDRAS, PRDREA, PRDALP, V, ADDIAM, ADSIGD,
ADALB, ADSIGA

Sighting Record Format: (3110,1P19El4,6,6110,1P20E14.6)

Sighting Record Parameter Definitions

Table B-12. FPN2 Sighting Record Parameters
Name Units Format Description
TNAM ds I10 SDAS sighting name (time part)
DNAM - I10 SDAS sighting name (detector ID part)
MM YYMM I10 Observation time, year and month
YS day 1PEl4.6 Observation day (UT day and fraction of day)
ASTRA rad 1PE14.6 Right ascension (geocentric)
ASTDEC rad 1PE14.6 Declination (geocentric)
ASTSGY rad 1PE14.6 In-scan position uncertainty (one-sigma)
ASTSGZ rad 1PEl4.6 Cross-scan gaussilan position uncertainty
(one-sigma) /A]
Table B-12. FPN2 Sighting Record Parameters
Name Units Format Description
ASTLZ rad 1PEl4.6 Cross-scan uniform position uncertainty
(one-sigma)
TWIST rad 1PEl4.6 Position twist angle (from north counter-
clockwise to cross-scan axis)
ASTFLX Jy 1P4E14.6  Flux density in each survey band
ASTSGF Jy 1P4El4.6 Flux density uncertainty (one-sigma) in each
survey
band
ASTSNR - 1P4El4.6  Signal-to-noise ratio in each survey band
ASTCOR - 110 Correlation coefficients in each survey band
{packed)
ASTFST - I10 Flux status words for each survey band (packed)
ASTATW - I10 Assoclated data status word
ARSTAT - I10 Acceptance/rejection status word
ADSTAT - 110 Albedo determination status word
ASTCST - 110 Confusion status word
PRDRAS AU 1PEl4.6  Asteroid-sun distance
PRDREA AU 1PE14.6  Asteroid-earth distance
PRDALP  rad 1PEl4.6 Phase angle /ﬁ
v mag 1PEl4.6  Expected visual magnitude
ADDIAM km 1P4E1l4.6  Derived diameter in each survey band
ADSIGD km 1P4E14.6 One-sigma uncertainty in ADDIAM
ADALD - 1P4E14.6 Derived albedo in each.survey band
ADSIGA - 1P4E14.6 One-sigma uncertainty in ADALB
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BE.2.2.1.2 FPN4 - Asteroid Summary Catalog and Data Base (FDP No. 4)
This product is identical to the header records in FPN2 except that
in the printed version, the two sets of orbital elements have been

omitted.

B.2.2.1.3 FPN6é - Asterold Statistics Catalog and Data Base (FDP No. 6)

This product contains information pertaining to the number of times
each object was sighted, the number of times it was predicted, and
possible reasons for any failures to be sighted each time it was

predicted.

Record List:
ID, TYPE, NPRED, NSIGHT, N2FANT,
NDEDET, NNOISY, NNOALI

Record Format: (8110)

Record Parameter Definitions

Table B-13. FPN6 Rgcord Parameters

......................................................................

......................................................................

ID . 110 ADAS ID

TYPE - 110 ADAS TYPE

NPRED - 110 No. of predicted sightings

NSIGHT - 110 No. of realized sightings

N2FANT - 110 No. of times predicted too faint to detect

NDEDET - - I10 No. of times not detected and image crossed
over dead band 2 detector

KNOISY - I10 No. of times not detected and image crossed
over noisy band 2 detector

NNCALI - T10 No. of times not detected and no likely

reason identified for the nondetection

----------------------------------------------------------------------

B.2.2.1.4 FPN7 - Comet Catalog and Data Base (FDP No. 7)
This product contains information concerning known comets. The

structure is similar to FPN2, implying a header record for each object

and a 1list of sighting records.
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Header Record List;
F21D, F2TYPE, F2NSIT, FPDIAM, FPSIGD, F2EP1, F2APl, F2lAl, F2I1,
F2E1, F2PD1, F2EP2, F2AP2, F2LA2, F212, F2E2, F2PD2, F2ASTW,
F2CUSF, F2CUSS, F2REMC

Header Record Format:
(3IlO,lP2E14.6,1P12D20.6,110,1P2E14.6,248A1)

Header Record Parameter Definition

Appendix B. Data Formats

Table B-14. FPN7 Header Record Parameters

.....................................................................

.....................................................................

F2ID -
F2TYPE -
F2NSIT -
F2EP1 JD

I10

110

110
1PD20.6

ADAS 1D

ADAS TYPE

No. of usable sightings

Time of perihelion passage™ (T, fractional
part)

Table B-14. FPN7 Header Record Parameters

.....................................................................

.....................................................................

F2AP1 deg
F2LAl deg
F211 deg
F2E1 -

F2PD1 AU
F2EP2 JD
F2AP2 deg
F21.A2 deg
F212 deg
F2E2 -

F2PD2 AU
F2ASTW -

F2CUSF Jy
F2CUSS  rad
F2REMC -

1PD20.6
1PD20.6
1PD206.6
1PD20.6
1PD20.6
1PD20.6

1PD20.
1PD20.
1PD20.
1PD20.
1PD20.

I10
1PE14.6
1PE14.6

248A1

OOy M

Argument of perihelionl (w)

Longitude of the ascending node1 (Q)
Inclination™ (i)

Eccentricityl (e)

Perihelion distance® (q)

Time of perihelion passage2 (T, fractional
part)

Argument of perihelion2 {w)
Longitude of the ascending node
Inclination® (i)

Eccentricity® (e)

Perihelion distance2 (qQ)
Associated data status word
Band-2 flux of associated small extended source
Band-2 size of associated small extended source
Remark field

2 ()

........................................................................

Notes: 1) Orbital element set no, 1
2) Orbital element set no. 2
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Sighting Record List:

TNAM
DNAM
MM

Y8
ASTRA
ASTDEC
ASTSGY
ASTSGZ

ASTLZ

ASTFLX
ASTSGF

"ASTSNR
ASTCOR

ASTFST
ASTATW
ARSTAT
ASTCST
PRDRAS
PRDREA
PRDALP
ADDIAM
ADSIGD
ADCRSC
CUSFLX

Appendix B.

Data Formats

TNAM, DNAM, MM, YS, ASTRA, ASTDEC, ASTSGY,
ASTSGZ, ASTLZ, TWIST, ASTFLX, ASTSGF,
ASTSNR, ASTCOR, ASTFST, ASTATW, ARSTAT,
ASTCST, PRDRAS, PRDREA, PRDALP, ADDIAM,
ADSIGD, ADCRSC, CUSFLX, CUSMNR

Sighting Record Format: (3I10,1P19E14.6,5110,1P17E14.6)
Sighting Record Parameter Definitions

Table B-15. FPN7 Sighting Record Parameters
Units Format  Description
ds 110 SDAS sighting name (time part)
- 110 SDAS sighting name (detector ID part)
YYMM I10 Observation time, year and month
day 1PEl4.6 Observation day (UT day and fraction of day)
rad 1PE14.6 Right ascension (geocentric)
rad 1PEl4.6 Declination (geocentric)
rad 1PEl4.6 In-scan position uncertainty (one-sigma)
rad 1PEl4.6 Cross-scan gaussian position uncertainty
(one-sigma
rad 1PEl4.6 Cross-scan uniform position uncertainty
{one-sigma)
Table B-15. FPN7 Sighting Record Parameters
Units Format Description
rad 1PEl4.6 Position twist angle (from north counter-
clockwise to cross-scan axis)
Jy 1P4E1l4.6 Flux in each survey band
Jy 1P4El4.6  Flux uncertainty (one-sigma) in each survey
band
- 1P4E14.6 Signal-to-noise ratio in each survey band
- 110 Correlation coefficients in each survey band
(packed)
- 110 Flux status words for each survey band (packed)
- 110 Associated data status word
- 110 Acceptance/rejection status word
- 110 Confusion status word
AU 1PE14.6 Comet-sun distance
AU 1PEl4.6 Comet-earth distance
rad 1PEl4.6 Phase angle
km 1P4E14.6 Derived diameter in each survey band
km 1P4E14.6 One-sigma uncertainty in ADDIAM
km**2 1P4E14.6  Cross-sectional area in each band
Jy 1PEl4.6 Band-2 flux of associated small extended source
rad 1PE14.6 Band-2 size of associated small extended source

CUSMNR

..........
.............................................................
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B.2.2.1.5 FPN9 - Asteroid LRS Spectra Catalog and Data Base
(FDP No. 9)
Header Record List:

1D, TYPE,NSPEC
Header Record Format:
(3110)

Header Record Parameter Definitions

Table B-16, FPN9 Header Record Parameters

-----------------------------------------------------------------------

Name Units Format Description

ID - I10 ADAS ID

TYPE - 110 ADAS TYPE

NCNT - 110 No. of associated spectra

.......................................................................

Spectral Record List:
TNAM,DNAM MM, YS, SGY,SGZ,LZ, TWIST, SPCTRM, PRDRAS , PRDREA,
PRDAL?P

Spectral Record Format:

(3110,1P208E14.6)

Spectra Record Parameter Definitioms

Table B-17. FPNY9 Spectral Record Parameters

-----------------------------------------------------------------------

Name Units Format Description
TNAM ds 110 SDAS sighting name
(time part)
DNAM - 110 SDAS sighting name
(detector 1D part)
MM YYMM 110 Observation time,
- year and month
YS day 1PE1l4.6 Observation day
(UT day and fraction)
SGY rad 1PEl14.6 In-scan position
uncertainty
SGZ rad 1PE14.6 Cross-scan gaussian
position uncertainty
Lz rad 1PE14.6 Cross-scan uniform
position uncertainty
TWIST rad 1PEl4.6 Position twist angle
SPCTRM w/m2 1P200E14.6 LRS spectra(l00 samples in

each channel, 8 to 15 and
14 to 22 microns, resp.)

PRDRAS AU 1PEl4.6 Asteroid-sun distance
PRDREA AU 1PEl4.6 Asteroid-earth distance
PRDALP rad 1PEl4.6 Phase amgle

----------------------------------------------------------------------
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B.2.2.1.6 FPNC - Asteroid Name, Provisional Designation, and
Pointers to FPND (FDP No. 12)

Record List:
1D, TYPE, POINT,ASTNAM, PROVIS

Record Format:
(3110,16a1,9a1)

Record Parameter Definition:

Table 8-18. FPNC Record Parameters

....................................................................

Name Units Format Description
1D - 110 ADAS ID
TYPE - 110 ADAS TYPE
POINT - 110 pointers to files in FPND
("1" indicates association,
o *Q" indicates none)
' bit decimal
no. value file
1 1 24 colorx
2 2 8 color
3 4 Lightcurve
4 8 Polarimetry
_ 5 16 UBV
ASTNAM - 16A1 Asteroid name
PROVIS - 9Al Provisional Designation

----------------------------------------------------------------------

B.2.2.1.7 FPND - Asteroid Ground-Based Data (FDP No. 13)
Record List:
FILE,ID,TYPE,DATA
Record Format:
(I1,15,1X,11,204A1)

Record Parameter Definition:
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Table B-19. FPND Record Parameters

.....................................................................

.....................................................................

FILE Il Ground-based data file
1 - 24 color spectrophotometry
2 - 8 color survey
3 - Lighteurve
4 - Polarimetry

5 - UBV
iD I5 ADAS ID
TYPE I1 ADAS TYPE
DATA 20441 corresponding format of data file

(see Section 9.3)

......................................................................

B.2.2.1.8 FPNF - Asteroid Reject Data Base (FDP No. 15)
This product contains those sightings rejected during catalog
production.
Record List:
TNAM, DNAM, ID, TYPE, MM, YS, ASTRA, ASTDEC,
ASTSGY, ASTSGZ, ASTLZ, TWIST, ASTFLX, ASTSGF, ASTSNR,
ASTCOR, ASTFST, ASTATW, ARSTAT, ADSTAT, ASTCST, IDPSC
Record Format: (5I10,1P19E14.6,6110,1X,12A1)

Record Parameter Definitions
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Table B-20. FPNF Record Parameters

......................................................................

TNAM ds 110 SDAS sighting name (time part)

DNAM - 110 SDAS sighting name (detector ID part)

ID - 110 ADAS ID

TYPE - 110 ADAS TYPE

MM YYMM I10 Observation time, year and month

YS day 1PEl4.6 Observation day (UT day and fraction of day)
ASTRA rad 1PEl4.6 Right ascension (geocentric)

ASTDEC rad 1PEl4.6 Declination (geocentric)

ASTSGY rad 1PEl4.6 In-scan position uncertainty (one-sigma)
ASTSGZ rad 1PEl4.6 Cross-scan gaussian position uncertainty

{one-sigma)

ASTLZ rad 1PEl4.6 Cross-scan uniform position uncertainty
(one-sigma)

TWIST rad 1PE14.6 Position twist angle (from north counter-
clockwise to cross-scan axis)

ASTFLX Jy 1P4E14.6  Flux in each survey band

ASTSGF Jy 1P4E14.6  Flux uncertainty (one-sigma) in each survey
band

ASTSNR - 1P4El4.6  Signal-to-noise ratio in each survey band

ASTCOR - 110 Correlation coefficients in each survey band
(packed)

ASTFST - 110 Flux status words for each survey band (packed)

ASTATW - I10 Associated data status word

ARSTAT - 110 Acceptance/rejection status word

ADSTAT - 110 Albedo determination status word

ASTCST - I10 Confusion status word

IDPSC - 12A1 IRAS Point Source Catalog name

......................................................................

B.2.2.2 New Object Products

B.2.2.3 Ancillary Products

B.3 Structure for Supplemental Data Filles
The formats for the ground-based asteroid data files are given in

this section,.

B.3.1 UBV Color Indices

Although the B-V color was required in reducing IRAS asteroid flux
measurements to albedos and diameters (and therefore appears in data
files other than this) the U-B color indices were not used but are

clearly a desirable parameter as well.
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As noted in Section 9.1.3 this file was created by combining UBV
color indices derived from ECAS data with previously published TRIAD
data. For asteroids common to both sources a weighted mean was computed
and used in this file with an assigned weight equal to the rounded rms
sum of the two weights used. The combined file contains these mean
values and weights together with a field indicating whether the values
were obtained from observations published in TRIAD, ECAS, or both. Each
record also has a date indicating when it was last changed. The
combined file contains data for 951 different asteroids; all have B-V's
and 933 have U-B's as well. There are 369 U-B and 380 B-V observations
in common between the TRIAD and ECAS data sets. Of these 749
observations 662 (88%) agree to within 0.04 magnitude; only 27 (3.6%)
differ by more than 0.09 magnitude. There are no systematic differences
between the two data sets. 207 asteroids have only ECAS data and 364
only TRIAD data.

The data format for the UBV data file is:

File name : UBV.DAT

File size : 36,139 bytes
Number of data records : 951

Date of last update 1 11/24/85

Each record contains 36 characters divided into 8 fields.
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Table B-21 UBV Record Format

.................................................................

Field Width Contents
1 9 Asteroid number or provisional designation.
2 4 U-B
3 1 U-B weight
4 4 B-V
5 1 B-V weight
6 6 Date record was last changed
7 9 References: 1 Bowell et al. (1979) [TRIAD]

2 Zellner et al. (1983) [ECAS]
3 Weighted mean of values from references 1
and 2.
8 9 Provisional designation for a numbered asteroid

------------------------------------------------------------------

B.3.2 Eight-Color Asteroid System Color Indices
Below is the data format for the Eight-Color Asteroid Survey data

file.

File name : ECAS.DAT
File size : 49,477 bytes
Number of data records : 589

Date of last update : 11/19/85

Each record contains 82 characters divided into 18 fields.

Table B-22 Eight-Color Record Format

.......................................................................

Field Width Contents

1 9 Asteroid number or provisional designation
2 5 s-v color index
3 5 wu-v color index
4 5 b-v color index
5 5 v-w color index
6 5 v-x color index
7 5 wv-p color index
8 5 wv-z color index
9 3 Uncertainty in s-v color index

10 3 Uncertainty in u-v color index

1 3 Uncertainty in b-v color index

12 3 Uncertainty in v-w color index

13 3 Uncertainty in v-x color index

14 3 TUncertainty in v-p color index

15 3 Uncertainty in v-z color index

16 6 Date record was last changed

%; 2 Reference: 1 Zellner et al. (1985)

9

Provisional designation for asteroids
which were numbered since publication
of reference 1.

-------
.................................................................
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Pt
B.3.3 24-Color Spectrophotometry File
Below is the data format for the 24-color spectrophotometry data
file. Note that there are actually 26 different fields (bands) in this
file but that any given asteroid has data in no more than 24 bands.
File name : 24-COLOR.DAT
File size : 59,779 bytes
Number of data records : 285
Date of last update : 05/13/86
Note: All reflectances are relative to unity at 0.56 um.
Each record contains 199 characters divided into the following 55
fields:
Table B-23 Spectrophotometry Record Format
Field Width Contents
1 9 Asteroid number or provisional designation
2 4 Reflectance at 0.330 um : o~
3 3 Uncertainty in 0.330 um reflectance FI ;
4 4 Reflectance at 0.340 pm if ref = 1; 0.360 pm if ref = 2 L
5 3 Uncertainty in 0.340 um or 0.360 um reflectance :
6 4 Reflectance at 0.355 um if ref = 1; 0.380 um if ref = 2 i
7 3 Uncertainty in 0.355 um or 0.380 um reflectance %
8 4 Reflectance at 0.400 um
9 3 Uncertainty in 0.400 um reflectance
10 4 Reflectance at 0.430 pm if ref = 1; 0.435 pm if ref = 2
11 3 Uncertainty in 0.430 pm or 0.435 um reflectance
12 4 Reflectance at 0.470 um :
13 3 Uncertainty in 0.470 um reflectance ]
14 4 Reflectance at 0.500 um
15 3 Uncertainty in 0.500 um reflectance
16 4 Reflectance at 0.540 um
17 3 Uncertainty in 0.540 um reflectance
18 4 Reflectance at 0.570 um
19 3 Uncertainty in 0.570 um reflectance
20 4 Reflectance at 0.600 um
21 3 Uncertainty in 0.600 pum reflectance
22 4 Reflectance at 0,635 um if ref = 1; 0.630 um if ref = 2
23 3 Uncertainty in 0.635 um or 0.630 um reflectance
24 4 Reflectance at 0.670 um
25 3 Uncertainty in 0.670 um reflectance
26 4 Reflectance at 0.700 um
27 3 Uncertainty in 0.700 um reflectance
28 4 Reflectance at 0.730 um if ref = 1; 0.735 pm if ref = 2 1
29 3 Uncertainty in 0.730 pm or 0.735 um reflectance
30 4 Reflectance at 0
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Wwidth Contents

..............................................................

Uncertainty in 0.765 um reflectance
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in
Reflectance at
Uncertainty in 1.100 um reflectance
Date record added or updated
References: 1 Chapman and Gaffey (1979)
2 McFadden et al. (1984)
and personal communication (1986).

800 um reflectance

.830 pm reflectance

.870 um if ref = 1; 0,865 um if ref = 2
.870 pm or 0.865 pm reflectance

.900 pm reflectance

.930 pm reflectance

.950 pm reflectance

.970 um reflectance

.000 um reflectance

.030 um reflectance

.060 um reflectance

HFEPR PR RPRREREROO000000C00000000
o)
wun
o
x
=)

........................................................................

The data for 433 Eros from Ref. 1 were replaced with those
from Ref. 2 because the former included a calibration
correction which had already been applied to the data.
There are two records for 1685 Toro, one from each
reference,

B.3.4 Polarimetry File

Below is the data format for the polarimetry data file. The present

file is a slightly reformatted version of the 1979 computer card "TRIAD"

file created by Ben Zellner. For further details regarding this file

see Morrison and Zellner (1979).

File name
File size

: POLARIM.DAT
: 8,548 bytes

Number of data records : 111l
Date of last update . 06/30/79
Each record contains 75 characters divided into 18 fields.
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Table B-24 Polarimetry Record Format

------------------------------------------------------------------------

Field Width Contents

1 9 Asteroid number or provisional designation

2 4 Minimum polarization (Pmin) in percent

3 2 Quality: 1 Weak, fragmentary, large scatter, single point

2 Average data set
3 Best or most consistent data (complete set).

4 2 Filter code for data in fields 5 and 7: B = Filter B
G = Filter G
V = Filter V
U = Filter U
X = No filter

5 > Inversion angle in degrees

6 2 Inversion angle quality code (see field 3)

7 6 Polarimetric slope in percent per degree

8 2 Polarimetric slope quality code (see field 3

9 2 Filter code for data in fields 10 and 12 (see field 4)

10 5 Inversioen angle in degrees

11 2 Inversion angle quality code (see field 3)

12 6 Polarimetric slope in percent per degree

13 2 Polarimetric slope quality code (see field 3)

14 5 B-V color index

15 6 V(1,0) from Gehrels and Tedesco (1979

16 6 Polarimetric visual geometric albedo

17 6 Polarimetric diameter in kilometers

18 3 Reference: 01 Zellner and Gradie (1976a)

02 Zellner and Gradie (1976b)

03 Veverka (1973) ([Data re-reduced by
Zellner for inclusion in Morrison
and Zellner (1979)]

99 Unpublished data, University of Arizona.

------------------------------------------------------------------------

B.3.5 Lightcurve Parameters

Below is the data format for the Lightcurve data file. All data sets

were obtained from Lagerkvist et al. (1985),

File name : LC.DAT

File size : 10,358 bytes
Number of data records : 345

Date of last update : 05/15/86

Each record contains 28 characters divided into 3 fields.

Table B-25 Lightcurve Record Format

-----------------------------------------------------------------------

Field Width Contents
1 9 Asteroid number or provisional designation
2 9 Rotation period in hours
3 10 Range of observed rotational amplitudes in magnitudes

---------------------------------------
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REQ. AGENT ACD. AGENT
GLS WHW

IRAS
SERENDIPITOUS SUKVEY CATRLOG

83-0042-01e

This data set consists of 1 magnetic tape. This tape is 6250 bpi, 9
track, ASCII formatted and contains 2 files. The first file containg the
source listings and the second contains the redundant fields. This tape was
created on an IEM 3081 computer. The data are foruitous observations of
43,666 pointlike sources that happened to lie in the 1813 individual fields
included in the Pointed Observations Program. The D and C numbers are as
follows:

D c#

A —————-

D=74763 Cc-28067

1T
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V. THE FORMATS OF THE IRAS SERENDIPITOUS SURVEY CATALOG

A. Introduction

This chapter describes the formats of the [RAS Serendipitous Survey Catalog in
its printed and machine-readable forms. A brief description is given of each entry in
the catalog; tables describe each column of the catalog in more detail and give, for
the machine readable versions, the logical type of each variable and its length in
bytes. The catalog consists of three basic parts; a) field headers, b) source listings,
and c) redundant fields {(a printed list of the redundant fields is also available in
Appendix A). The field header includes informatiocn on the global properties of
each pair of reference/confirming grids. The source listing documents the proper-
ties of the individual confirmed sources found in each field. The redundant field
IiEtIng_ tdentifies those grid pairs with more than 5% overlapping coverage on the
sky.

Because the Serendipitous Survey fields are non-uniformly distributed on the
sky, the catalog has been arranged by fields, with the fields ordered by the right
ascension of the field center. The field header is located at the beginning of the
source listing for that field. Within a field the sources are also arranged in order of
right ascension. The redundant field listing is separate and follows the rest of the
catalog. As much as possible, the conventions established for the lRAS/PSC have
been adopted for the Serendipitous Survey.

B. The Machine Readable Version

The tape version of the SSC is written with 80-character (ASCl) logical records
and blocked with 256 logical records per physical record so that one can regard the
tape as a sequence of card images. The entries are arranged so that the source data
fit into two records. Assoclation information requires an additional 40 characters
per association and appears in subsequent records, two associations per record.

Like other IRAS catalogs, the tape contains a header file containing the date
and version number of the dat_a on the Tape (Table V.A)

Table V.A. Format of Header Files (g -00Y A - <

Start Name Description Length

Byte
00  Name Name of IRAS 30A1 W
data product

30 Date Date of Production 12A1 §7

42 Vers Version Number 5A1
47 Comment 32 bytes of comment 32A1

Table V.B describes each entry in the tape field header. Each catalog fleld header
entry requires 160 bytes. Those columns that are also included in the printed ver-
sion of the Serendipitous Survey are marked.

Table V.C describes each entry in the catalog tape source listing. Each catalog
source entry requires 160 + NID * 40 bytes where NID is the number of catalog
associations, including the IRAS/PSC, for each source. In the tables, the Column
"format” refers to the length and type of the (FORTRAN) character field used to read

or write each entry.

V-1
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The following is a brief description of the individual entries in the Field Headers of
the tape version of the SSC.

Field Name: FNAME
The [RAS/SSC field name is the position of the center of the
reference grid, given in the form hhmmssSddmmss.

Grid Number: RGRID, CGRID

The identifying number (see Section |IL.A) for the reference
(R} and confirming (C) grids for the field. The reference
grid has the lower 60 xm median noise.

Observation Date: RDATE, CDATE
The observation dates for the reference (R) and confirming
(C) grids in Julian Days -2445000.

Macro Type: MACRO
The macro identifying code is given in Table II.1.

Galactic Coordinates: GLON, GLAT
Galactic coordinates rounded to nearest degree

Position Differences: PDRAS, PDRA, PDDECS, PDDEC
The sign and magnitude of the position difference between

reference and confirming grid centers, in the sense of
(confirming - reference), in right ascension and declination.

Grid Orientation: RANGLE, CANGLE
The orientation of the in-scan direction of the reference and
confirming grids on the sky, measured in degrees East of North,

Effective area: EFFAREA
The effective area of the sky covered by both the reference and
confirming grids.

Redundant Fields: RUNDF

The number of additional grid pairs in the Serendipitous Survey,
i.e. with different OBSID’s, which overlap this field

by more than 5%.

Grid Noise: RNOISE, CNOISE
The median noise of the reference and confirming grids.

Confirmed Sources: NSOURC
The number of confirmed sources in this field, in the 12, 25, 60
and 100 um bands, respectively.

Confused Sources: NCONF
The number of confused confirmations in this field, in the 12,
25, 60 and 100 zm bands, respectively.

100 um Only Sources: CIRRUS

The number of 100 ym confirmed sources in the field that
are not band merged. The density of such sources is taken
to be a measure of the infrared "cirrus” in the field.

V-3




159 SPARE 1 spare bytes 1Al
------------ New Record-------
160 CATNO Catalog Number? 12
162 SOURCE Source ID 15A1
177 IDTYPE Source Type/Spectral Class® 5A1
182 RADIUS Radius Vector from Arcsec I3
SSC Posltion to Association
185 POS Posltion Angle from Degree I3
SSC Position to Assoclation (E of N)
188 FIELDI Object Field #1 Catalog 14
Depenclent6
192 FIELDZ2 Object Field #2 Catalog 14
Dependent7
196 FIELD3 Object Field #3 Catalog 14
Dependent8
200 Continuation of Associations
-240 in Blocks of 40 Bytes
etc.
NOTES:

! Sources are listed in order of increasing Right Ascension within each field.
% This quantity is listed in the printed version of the SSC.

3 For associations with the IRAS/PSC, this value is 41.

4 For assoclations with the IRAS/PSC, this value is 3.

> For associations with the IRAS/PSC, this field is left biank.

® For assoclations with the IRAS/PSC, this value is a flag indicating the bands in
which the source was detected with medium or high quality; it is encoded as indi-
cated in the PSC Supplement Table X.B.2.

7 For associations with the IRAS/PSC, this value is the PSC 2.0 Flux Density in the
shortest (first} wavelength band in which it was detected. Flux Densities higher
than 10 Jy are encoded 9999.

8 For associations with the IRAS/PSC, this value is the PSC 2.0 Flux Density in the
second wavelength band in which it was detected. Flux Densities higher than 10 Jy
are encoded 9999.

V-5




ratios 0.5 <F /F . < 2.0, TRFLUX Is the flux density ratio

for high qual

f

fs)( s8lirces expressed as 10 x Fc/Fr,

The quoted positions of SSC sources are determined from a
weighted average of the positions of the confirmed sources In
each band with a high quality flux density( see Section II.C.1).
POSDRS12, POSDR12, POSDDS12 and POSDD12 give the sign and
amplitude (in arcsec), of the difference in right
ascension and declination respectively, between the final
band-merged position and the 12 yum confirmed source position.
The following 12 entries repeat the above format for 25, 60 and
100 gm confirmed source components.

Confusion: PNEARC(4)

In reglons of high source density, the Pointed Observation
source extraction process, as well as the Serendipitous
Survey Confirmation and Band Merging processing, can result
in degraded positions and tncorrectly band merged sources.

PNEARC is I-(number of confirmed sources in the confusion

and band merge window)(See Section lil.D) Any value greater
than zero is indicative of potential confusion in the
processing and the resulting source information should be
examined carefully, e.g. by inspection of the grids in
question.

Positional Associations: NID, IDTYPE, CATNOQ, SOURCE, TYPE, RADIUS, POS, FIELD 1-3

The positional assoclations formats and definitions are done
as per the IRAS/PSC (Chapter X, Supplement), with the exceptions
noted in Section lILF.

Table V.D Format of Overlapping Fields File (§SC Tape Version)

Name

GRIDO
SPARE
GRID1
SPARE
AQVLP1

Description

Prime Ref. Grid

1 spare byte

Overlapping Field #1, Ref. Grid

1 spare byte

Overlapping Sky Coverage

Repeat of 5-15 for Qverlapping Field # 2
Repeat of 5-15 for Overlapping Fleld # 3

Repeat of 5-15 for Overlapping Field # 5
9 spare bytes

------- New Record-------

6 spare bytes

Repeat of 5-15 for Overlapping Field # 6

Units

Arcmin2

Format

15
1Al
15
1Al
14

9A]

6Al




Table V.B. Format of Fleld Headers' (SSC Tape Version)

Start

Byte
00
13
18

21
26

29
30
33
36
37
40
41
44
48
52
33
57
80
100
120
132
144

147
150

NOTES:

I Fields are listed in order of increasing Right Ascension of the Reference Grid
center. Field header records are located at the beginning of the source listing for

Name
FNAME?
RGRID?
RDATE?

CGRID?
CDATE?

MACRO’
GLON?
GLAT?
PDRAS
PDRA
PDDECS
PDDEC
RANGLE
CANGLE
EFFAREA?
RUNDF?
SPARES
RNOISE
CNOISE
NSOURC
NCONF?
CIRRUS®

NMERGE
SPARES

each field.
2 This quantity is listed in the printed version of the catalog,

Description

Field Name
Reference Grid No.
Obs. Date, Ref. Grid

Confirming Grid No.
Obs. Date, Conf. Grid

Macro Type

Galactic Longitude
Galactic Latitude

Sign of R.A. Difference
Between Grid centers
Amplitude of R.A. Difference
Between Grid Centers

Sign of Dec. Difference
Between Grid Centers
Amplitude of Dec. Difference
Between Grid Centers
Reference Grid Scan
Direction (E of N)
Confirming Grid Scan
Direction (E of N}

100x Effective Area

of Grid Overlap

No. of Fields with

Overlap > 5%

23 spare bytes

------- New Record-------
Median Noise of Ref,

Grid (1 value per band)
Median Noise of Conf.
Grid (1 value per band)
Number of Confirmed
Sources (1 value per band)
Number of Confused

Confirmations {1 value per band)

Number of 100 ym only
Confirmed Sources
Number of Merged Sources
10 spare bytes

V-2

Units

Days
JD 2445000 +

Days
JD 2445000 +

Degree
Degree
+/-

Arcsec
+/-

Arcsec
Degree
Degree

Degree

NN

NN

NNN

Format
13A1
IS5

13

15
13

1A1
I3

I3
1Al
i3
1Al
13

14

14

13

12
23A1
415
415
413
413
13

3
10A1




Band-Merged Sources; NMERGE

The number of band-merged sources in the field, ie.,

the number of source records following the field header.

Table V.C. Format of Source Listlngsl (SSC Tape Version)

Start
Byte
00
11
13
15
18
19
21
23
25
26

29

30

66

70
76

80

92
108

112
120
121
124
125
128
-135
136
-143
144
-151
152

156
158

Name

NAME?
HOUR
MINUTE
SECOND
DSIGN
DECDEG
DECMIN
DECSEC
SPARE
ANGLE

SPARE
FLUX?
FQUAL?

RGRID
SPARE

RELUNC?

TLSNR
cc?
TRFLUX
POSDRS12
POSDR12

POSDDS12
POSDD12

PNEARC>

NID?

IDTYPE?

Description

Source Name

Right Ascension 1950
Right Ascension 1950
Right Ascension 1950
Declination Sign
Declination 1950
Declination 1950
Declination 1950

1 spare byte

Position Angle of
Source Error Box

1 spare byte
Averaged Non-color

Corrected Flux Densitlies

(1 value per band)
Flux Density Quality
(1 value per band)

Reference Grid Number

9 spare bytes

------- New Record-------
Percent Relative Flux

Density Uncertainties
(1 value per band)

10x Local Signal-to-Noise
Ratio (1 value per band)
Point Source Correlation
Coefficient (1 value per band)

10x F /F

Right Astension Delta Sign

Right Ascension Delta
Declination Delta Sign
Declination Delta

Repeat for 25 um Band

Repeat for 60 um Band

Repeat for 100 sm Band

Number of Sources in
Confusion Window

(1 value per band)
Number of Positional
Assoclations

Type of Object

Units

Hours
Minutes
Deci-seconds
+/-

Degree
Arcmin
Arcsec

Jansky
(10%° W/m?/Hz)

+/-
Arcsec
+/-
Arcsec
+/-
Arcsec
+/-
Arcsec
+/-
Arcsec

Format

11A1
12

12

13
1A1
12

12

12
1A1
13

1Al
4E9.3

411

15
9A1

413

414

4A1

412
1Al

13
1Al
13
1Al
13
1Al
13
1Al
13
411
[2

12
11

T



The following is a brief description of the individual entries in the Source Listings
of the tape version of the 55C.

Source Name: NAME, APPNAME

The IRAS/SSC source name Is constructed as for [IRAS/PSC sources
and is derived from its position by combining the hours, minutes
and tenths of minutes of right ascension and the sign, degrees
and minutes of the declination. In obtaining the minutes of

right ascension and declination for the name, the positions

were truncated. If sources within a fietd have duplicate positional
names, they are distinguished by an appended letter (APPNAME),
starting with the letter A.

Position: gHQUR,MINUTE,SECOND,DSlGN,DECDEG.DECMIN,DECSEC[
Positions are, as in the [RAS/PSC, given for the equinox 1950.0
and epoch 1983.5. Hours (HOUR) and minutes (MINUTE) of right
ascension are given as integers while seconds (SECOND) are
rounded to Integer deciseconds. The declination is given as a
character sign (DSIGN) followed by integer values of degrees
(DECDEG), minutes (DECMIN) and seconds (DECSEC).

Position Angle: ANGLE :
The position angie of the major axis of the SSC source error box

expressed in degrees East of North.

Flux Density; FLUX(4

Each of the four wavelengths has a NON—COLOR-CPRRECTED flux
density in units of Janskys, (1 Jy = 10°% W m?Hz ). The

quoted value is the noise weighted average as defined in Section
n.c.2.

Flux Quality: FQUAL(4

Each flux density measurement is designated high quality,
moderate quality or upper limit (FQUAL = 3, 2, or 1,
respectively) based on the prescription discussed in Section
1.C.

Flux Density Uncertainty: RELUNC(4), TLSNR{4)

Each flux density measurement other than an upper limit has an
assoclated uncertainty expressed in two ways; RELUNC is the
uncertainty expressed as a 1 sigma value in units of 100x<n>/<F>
(see Section I11.C.2). TLSNR is ten times the iocal signal to

noise ratio (see Section I.C) as determined from the reference

or confirming grid, whichever is least.

Point Source Correlation Coefficient: CC(4)

As discussed in Section Iil.B, $SC sources can have point source
correlation coefficients between 70-100%. These are encoded
as alphabetic characters with A=100, B=99....Z=75-70, one
value per band. The quoted correlation coefficients come

from the reference or confirming grids, whichever is higher,

for high guality sources.

Flux Density Ratio: TRFLUX(4
As discussed In Section 1IL8, SSC sources can have flux density




The quantities in the Overlapping Fields List are as follows:

Prime Reference Grid: GRIDO
The grid against which other reference grids are checked for
overlapping sky coverage.

First Overlapping Grid: GRID]

The number of the first reference grid with more than 5% overlap
with GRIDO.

Overlap Area: AQVLP1
Area of overlapping sky coverage between GRIDO and GRID1 in

square arcminutes,

The format is repeated for each additional grid overlapplng with GRIDO. If more
than 5 grids overlap with GRIDO, they are listed in succeeding records, as necessary,
the first six bytes of each of these additional records begins with a string of 6
spaces. _

C. The Printed Version of the IRAS/SSC

The printed version of the IRAS/SSC is organized in the same fashion as the
machine readable version, with the catalog sources listed in order of increasing
right ascension within a given field and with the fields listed in order of increasing
right ascenslon of the field center. Both the field header and the source listings of
the printed version contaln subsets of the information found in the machine read-
able version.

Table V.E. Format of Field Headers (SSC Printed Version)

Column Title Format Machine-Readable
Quantity
1-13 FIELD NAME HHMMSS:xDDMMSS FNAME
14 Space
15-20 LLL%BB NNN=NN GLON,GLAT
21-29 MN(12) NNNNN.NNN RNOISE(IZ)l
30-39 MN(25) NNNNN.NNN RNOISE(FZS)l
40-49 MN(60) NNNNN.NNN RNOISE(GO)l
50-59 MN(100) NNNNN.NNN RNOISE(100)"
60 Space
61-64 POS +NNN RANGLE
65 Space
66-68 NI12 NNN NSOURC(12)
69-71 N25 NNN NSOURC(25)
72-74 N60 NNN NSOURC(60)
75-77 NI100 NNN NSOURC(100)
78 Space
79-80 C NN CIRRUS
81 Space
82-92 GRIDS NNNNN NNNNN RGRID CGRID
93 Space
94-100 OBS-DATES NNN NNN RDATE CDATE
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IRAS
SURVEY OF CATRLOGED GALAXIES AND QUASARS

83=-004A-01h

This data set consists of 1 magnetic tape. This tape is 6250 bpi, 9
track, written in FITS format and contains 2 data files. The first file
contains a FITS header for the data, an extension header giving a complete
description of the format of the data and the data; and the second file
contains a FITS header for the galaxy association data and the association
data. This tape was created on an IBM 3081 computer. The sources appearing
in the catalog are a subset of those listed in the Peint Source Catalog, it
is ordered by right accension and all positions in the catalog refer to epoch
1950.0. The D and C numbers are as follows:

D# CH

D=-83260 C-28069

[TT
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IV. DESCRIPTION OF THE CATALOG ENTRIES

The sources appearing in the Extragalactic Catalog are a subset of those listed in the Point
Source Catalog. The Extragalactic Catalog is ordered by right ascension. All positions in the
Extragalactic Catalog refer to epoch 1950.0.

The entry for each source has a double page format. The left-hand page contains the IRAS
data, and the right-hand page the information on the associated cataloged galaxies and quasars.
The galaxy or quasar names can appear in five separate columns, each containing entries from one
or more galaxy catalogs. Table III.A.1 details the assignments of the various galaxy catalogs to the
five columns. Details of the association procedures and the optical positions used for the galaxies
are given in Sec. III.

If a particular JRAS source associates with two or more objects in the same catalog, or in
catalogs sharing the same column, additional lines are used for that source in the Extragalactic
Catalog. The entries appear in blocks of ten IJRAS sources.

The IRAS information appearing in the Extragalactic Catalog is identical to that in the Point
Source Catalog, Version 2, except that the printed versions differ in the selection of parameters.
An additional parameter has been included in the Extragalactic Catalog; namely, a far-infrared
flux especially suited to galaxies. An error in this parameter in Version 1 of the Extragalactic

Catalog has been corrected. Further detailed information on all of the entries besides this one can

be found in the Explanatory Supplement to the JRAS Catalogs and Atlases (S.X). References to
this information are given below, where appropriate.

A. Point Source Data

The following specifics apply to the printed version of the JRAS Survey of Cataloged Galaxies
and Quasars. Details of the tape version, and the tape format, can be found in Sec. IV.B, below.

A.1 IRAS Point Source Data (Left Hand Page of the Catalog)

These data are identical to those in the Point Source Catalog except for the far-infrared flux
parameter, FIR.

Name: IRAS NAME

The IRAS source name is derived from its position by combining the hours (HH), minutes
(MM), and tenths of minutes of right ascension, and the sign, degrees (DD), and minutes (MM)
of the declination. The right ascension and declination have been truncated. A letter ‘A, ‘B,
‘C’, etc. is appended to names of sources so close together that they would otherwise have had
identical names.

Position: RA (HH,MM,SS.S), DEC (DD,MM,SS)

IRAS positions are given for the equinox 1950.0, P;, 10y 0 //-,
Galactic Latitude: GAL LAT
Galactic latitude '/ rounded to the nearest degree. Dowdbe -
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Positional Uncertainties: SEMI-MA, SEMI-MI, POS AN G

The uncertainty is expressed as a 95% confidence uncertainty ellipse. The semi-major (SEMI-
MA) and semi-minor (SEMI-MI) axes (") of the confidence ellipse are given. The orientation of
the ellipse on the sky, (POS ANG), is expressed in terms of the angle between the major axis of
the ellipse and the local equatorial meridian, expressed in degrees east of north. Further informa-
tion is available in S.V.D.9 and S.VIL.C. The uncertainty is overestimated for large uncertainties
(S.VILC.Lb).

Number of Sightings: NH

The number of hours-confirmed sightings of a source is given. (See Section IL.A of the present
document, and S.V.D)

Flux Densities and Thelir Qualities

Flux densities in Janskys (102 Wm~2Hz*) are given in the four bands, each followed by
a flag indicating the quality of the measurement. The flux densities assume an underlying energy
distribution f, a v, i.e. they have not been color-corrected. Color-corrections to other
spectral shapes must be made by consulting Table ILA.1 (S.VL.C.3). The quoted flux densities are
averages of all the hours-confirmed sightings as obtained by the prescription in 8.V.H.5. If no flux
quality flag is given, the flux density is a high quality one. A colon (:} denotes a moderate quality
flux density, and an ‘L’ denotes an upper limit. An ‘S’ indicates a saturated flux density. An
upper limit is usually a 3-¢ value but may be much more than this if the flux was deleted by the
high-source-density processor (S.V.H.8). The assignment of flux qualities is described in 8.V.H.5.

Combined 60 and 100 ym Flux and Quality: LOG(FIR)

This quantity is a convenient representation of the far-infrared flux of a galaxy, as measured
by IRAS, at least for thermal infrared sources; it is effectively the total flux between 42.5 and
122.5 um. It is in units of Wm=-2. A full description of this parameter is given in Appendix B;
numerically the quantity tabulated is given by:

Log(FIR) = Log(1.26 x (F(80) + F(100))),

where F(60) and F(100) are the fluxes measured for the source, in Wm~?, in the 60 and 100 sm
bands respectively. These fluxes can be recovered from the nominal flux densities listed in the
IRAS catalogs using the formulae:

F(60) = 2.58 107 x £,(60)

F(100) = 1.00 10~ x {,(100)

where f,(60) and f, (100) are the flux densities at the two wavelengths, measured in Janskys.

The flux quality assigned to FIR is carried over from the flux qualities of the 60 and 100 um
flux densities. FIR is of course subject to the same uncertainties in the calibration as the individual
flux densities.
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Flux Uncertainties: FLUX UNCS(4)

Each high- or moderate-quality flux density measurement has an associated uncertainty ex-
pressed as a 1-0 value in units of §f,/f,. Uncertainties are discussed in S5.V.H.5. These flux
qualities have been encoded according to the following convention (where the uncertainty was first
rounded to two significant figures):

Symbol Uncertainty Range

A 0.00 < 6f,/f, < 0.04
0.04 < 8f,/f, < 0.08
0.08 < 6f,/f, < 0.12
012 < 8f,/f, < 0.16
0.16 < 8f,/f, < 0.20
61,1, > 020

HEHODOOWE

Correlation Coefficient: CORR COEF(4)

The correlation coefficient, one per band, ranges from 87 to 100%. It is derived from a least
squares fit of the data for a source to the point source template. The coefficient is described fully
in 8.V.C.4. In the Extragalactic Catalog the coefficient is encoded as alphabetic characters with
A=100%, B=99% etc., to M = 87%, one for each band. The value quoted is the highest correlation
coefficient seen for that source on any sighting.

Cirrus Indicators: CI (C1, C2)

Over a large range of galactic latitudes the infrared sky at 100 xm is characterized by emission
from interstellar dust on a wide range of angular scales. As described in Sec. ILF, this so-called
“infrared cirrus” can seriously hamper efforts to extract point source detections from the data. To
aid the user in interpreting the quoted 100 ym measurements, three cirrus-related quantities have
been established (S.V.H.4 and S.VIL.H). Two of these are given in the Extragalactic Catalog.

C1 gives the number of 100 gm-only hours-confirmed sources located within a :t:%° box in eclip-
tic coordinates centered on the source. The sources included in this count are the weeks-confirmed
sources prior to high-source-density processing, if applicable (see Sec. ILE), plus those sources
hours-confirmed but not weeks-confirmed. Values of greater than 3 may indicate contamination
by cirrus with structure on the point-source sise scale.

C2 gives a cirrus indication on a larger scale than C1 and compares a “cirrus flux” with the
source flux at 100 ym (see S.V.H.4 for derivation of C2). Values of C2 larger than 4 or 5 indicate
the presence of considerable structure in the 100 um emission on a 13-° scale. A value of 0 indicates
that no 100 um extended emission data were available for the source in question.

Confusion Status Flags: CONF (CF, PH, PW, HD)

A great deal of care went into trying to untangle instances of confusion between neighboring
sources (S.V.D.2, D.3) (see Sec. IL.E). In parts of the sky where the source density is low, confusion
Processing was often able to separate sources that are quite close together. The CF (CONFUSE in
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the Supplement) flag is set if two or more sightings of the source in a given band had confusion sta-
tus bits set, indicating confusion in the seconds-confirmation or band-merging processes. This flag is
hex encoded by band (see key in Table IV.A.1).

Table IV.A.1
Key to Hex Encoded Flags!

Value of Flag 12 25 60 100
0 0 0 0 0
1 1 0 0 0
2 0 1 0 0
3 i 1 0 0
4 0 0 1 0
5 1 0 1 0
8 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
A 0 1 0 1
B 1 1 0 1
C 0 0 1 1
D 1 0 1 1
E 0 1 1 1
F 1 1 1 1

! The table indicates whether the bit is set (1) or not (0) for each band.

Other indicators of possible confusion are given by PH and PW (PNEARH and PNEARW in
the Supplement) which are, respectively, the number of hours- and weeks-confirmed point sources
located within a 4.5 cross-scan and 6’ in-scan window centered on the source, Values larger than
9 are given as 9 (S.VIL.H.1.a, S.X.B).

Regions of high source density received special processing to improve the reliability of the
quoted sources (see Sec. ILE and S.V.H.6). The regions are band dependent. If a particular band
of a given source went through high source density processing, then the appropriate bit in HD is
set (HSDFLAG in Supplement). HD is hex encoded by band (see Table IV.A.1).

Small Extended Source Flags: SES1(4), SES2(1)

SES! is the number of seconds-confirmed small-scale structure detections in a given band
found within a window centered on the source. The size of the window is 6/ in-scan x 4.5’ cross-
scan. As described in S.VILH.1, values of SES1 greater than 1 should caution the reader that

significant extended structure may exist in the region and that the source in question may be a
point-source-like piece of a complex field.
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SES2 is the number of weeks-confirmed small-scale structure sources in a given band located
within a 6 in-scan x 4.5’ cross-scan window centered on the source. Values greater than zero mean
that the point source flux measurement should be treated with caution as the source in question
may, in fact, be extended, and the flux density quoted in the JRAS Small Scale Structure Catalog
may provide a better representation of the source. SES2 is hex encoded by band (see Table IV.A.1).

Small Scale Structure Associations: N, NAME, DIS

The Small Scale Structure associations were established by searching the IRAS Small Scale
Structure Catalog (1988) near the positions of JRAS point sources rather than near galaxies. The
associations were made in much the same way as was used for associations in other astronomical
catalogs with entries in the Point Source Catalog (details in S. V.H.9). N is the number of small-
scale structure sources that associate with the point source. In the Extragalactic Catalog N is
never larger than one. NAME is the name of the associated source as in the JRAS Small Scale
Structure Catalog, and DIS is the separation in arcseconds between point source and small-scale
structure source.

For many galaxies, the SES2 flag is set but no extended-source associations are given. This
situation arises primarily because the SES2 flag is based on weeks-confirmed small-scale structure
sources (which numbered about 40,000), whereas associations were established with the Small Scale
Structure Catalog which contains only 16,740 entries. The presence of a SES2 flag is sufficient cause
for suspecting that the galaxy may have been resolved by IRAS, though the extended detection did
not make it through the stringent final catalog selection process. (See the Explanatory Supplement
to the Small Scale Structure Catalog 1988 for more detail.) Another reason that may have led
to the situation described above is that SES2 flags were based on a slightly larger search window
than associations with the Small Scale Structure Catalog.

Other Associations: N, I, DIS

If an IRAS point source associates with an object from any of the various non-galaxy catalogs
listed in Table S.V.H.1, that fact is indicated here. N is the number of associations made for the
source among these non-galaxy catalogs and I is a code which indicates which catalog the nearest
of these associations is from (see Table IV.A.2). DIS is the separation of this object from the point
source (). There is a priority scheme in selecting the nearest association: if an association exists
from one of the first nine catalogs in Table IV.A.2 it takes priority over the remainder, Similarly
associations from catalogs A-E take precedence over F-J, and catalogs F-I are preferred over J.
Although this field is included primarily to warn of possible confusion of the galaxy with a star
or nebula, the catalog of extragalactic radio sources, J, is included on the lowest priority, since it
Provides a useful piece of additional information.
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Table IV.A.2

Key to Identifications from Non-Galaxy Catalogs!

Code

Catalog

oo o NoX B -0 2T NN

—ma =

ey

Smithsonian Astrophysical Observatory Star Catalog, 1966

Bright Star Catalogue - 4th Edition, Hoffleit and Jascheck 1982

Dearborn Observatory Catalogue of faint Red Stars, Lee et al.
1943, 1944, 1947

General Catalogue of Variable Stars, Kukarkin et al. 1970, 1971

Early Type Stars with Emission Lines, Wackerling 1970

New Catalog of Suspected Variable Stars, Kukarkin et al. 1981

General Catalogue of Cool Carbon Stars

Catalog of Nearby Stars, Gliese 1968

General Catalog of S Stars, Stephenson 1973, 1976

Strasbourg Planetary Nebulae

Parkes HII Region Survey, Haynes et ol. 1979

Bonn HII Region Survey, Altenhoff et al. 1979

Catalog of CO Radial Velocities Toward Galactic HII Regions,
Blitz et ol. 1982

Catalogue of Dark Nebulae, Lynds 1962

Comparison Catalog of HII Regions, Marsalkova 1974

Catalog of Star Clusters and Associations, Alter et al. 1970

Catalog of Bright':.Dilfuu Nebulae, Cederblad 1946

Untersuchungen Uber Reflexionsnebel am Palomar Sky Survey,
Dorschner and Gurtler 1964

A Study of Reflection Nebulae, van den Bergh 1966b

Catalog of Southern Stars Embedded in Nebulosity,
van den Bergh and Herbst 1975

Revised Air Force Geophysical Laboratory Four-Color Survey,
Price and Murdock 1983

Two Micron Sky Survey, Neugebauer and Leighton 1969

Equatorial Infrared Catalogue, Sweeney et al. 1978

Two Micron Sky Survey with Improved Positions,
Kleinmann and Joyce 1984

Catalog of Extragalactic Radio Sources Having Flux Densities
Greater than 1 Jy at 5 Ghz, Kuhr et ol. 1981

1 One extragalactic catalog, J, is included.
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A.2 Extragalactic Associations (Right Hand Page)

Name: JRAS NAME

Repeat of the JRAS name.

Primary Galaxy Catalog Names: UGC, UGCA, ESO, CGCG

This column lists the name of the galaxy from four of the five main galaxy catalogs; the UGC

(U), the UGC Appendix (UA), the CGCG (Z), and the ESO (E), with which the JRAS source is
associated. A UGC galaxy with the suffix ‘A’ is from the addendum to the UGC. MCC associations
appear elsewhere. As described in Sec. IILA above, these four catalogs were fully combined prior
to making the associations (see IIL.C and D), so there is at most one entry for each IRAS source
in this column unless the IRAS source is associated with more than one galaxy. Details of the
catalogs and nomenclature used in various regions of the sky are given in Sec. IIL.C and in Table
II1.C.1. Positions for the galaxies have been taken from the same catalog as the name, except in
the case of the Dressel and Condon {1976) positions for UGC galaxies, and except for a few errors
discovered in the UGC coordinates (see Sec. IILF).

If more than one Primary Catalog Galaxy associates with a particular IRAS source, the one
matching the JRAS source more closely in position is listed first. The next galaxy appears on the
following line.

Number of Appearances of the Galaxy: N

An entry in this column indicates that the galaxy named in the preceding column appears
more than once in the Extragalactic Catalog. The value of N is the number of times that the galaxy
name appears, i.e., the number of JRAS sources with which the galaxy was associated. Galaxies
appearing more than twice in the Extragalactic Catalog are listed in Table II1.A.2.

Major Axis Diameter: MAJ AXIS DIAM

The major axis diameter of the galaxy listed in the Primary Galaxy Catalog columa (”).
For catalogs that list both blue and red sizes, the blue one has been adopted. The size quoted
here is that used to decide whether the galaxy should be treated as a large or small galaxy for
the association procedure {see Sec. IILB). For a large galaxy (> 90” in semi-major axis), the
association search radius used was one-half of the major axis given here. If no size was available
in the catalog the number zero appears in this column.

Separation: DIST

Distance of the galaxy from the IRAS Source (.

Position Angle: POS ANG

Position angle of the separation vector from the JRAS source to the optical galaxy, in degrees
east of north.

IV-17




Position and Magnitude Flags: P, M
P is a flag indicating any special circumstances concerning the optical position used for the

galaxy. M is a flag that refers to the magnitude quoted. Explanations of both flags are given in
Sec. IX. These flags only indicate discrepancies that came to light during the merger process; they
are not intended to indicate all discrepancies that may be present in the galaxy catalogs.

Magnitude: MAG

The magnitude is carried over from the galaxy catalog in question. Most often it is a photo-
graphic blue magnitude derived ultimately from the CGCG.

Classification Fleld: CLASSN FIELD (TRUNC)

In this column the first seven characters of the classification field of the catalog in question
have been reproduced. There is no guarantee that these types are in any way homogeneous, and

they are often truncated.

MCG Galaxies: MCG
This column contains MCG identifications for the Primary Catalog Galaxy, and also MCG

galaxies that have not been identified with the Primary Catalog galaxy for which an independent
association has been made with the JRAS source (see Sec. IIL.D). MCG identifications for Primary
Catalog galaxies may be identified by the absence of any diameter or separation information for
the MCG galaxy. '

If a single UGC, UGCA or ESO galaxy is identified with two or more MCG galaxies, this is
usually indicated with a ‘+’ symbol. The second and subsequent MCG galaxies will not appear by
name in the Extragalactic Catalog. If there is both an identification with a Primary Catalog galaxy
and an independent association with another MCG galaxy for a particular source, the identification
will appear first, and the independent association will be on the following line. Additional MCG
independent associations will appear on subsequent lines, in order of proximity to the IR AS source.

Number of Appearances of the MCG name: N

This column lists the number of times that a given MCG name appears in the Extragalactic
Catalog. Unlike the situation for the Primary Galaxy Catalog entries, N does not necessarily
indicate the number of JRAS sources that the MCG galaxy is associated with, because there exist
cases in which two or more components of a galaxy or galaxy pair have the same MCG name.

Major Axis Diameter: MAJ AXIS DIAM

Outer major axis diameter of the MCG galaxy, if the MCG name is not just an identification
for a Primary Catalog galaxy (*'). If no size was available for the galaxy, the number zero is entered
in this column. For large galaxies (> 180" in semi-major axis) the association search radius used
was one-half of the major axis given here.

Separation: DIS

Separation of the MCG galaxy from the JRAS source ("), if that MGC galaxy has been
associated independently with the JRAS source.




Position Angle: POS ANG

Position angle of the radius vector from the JRAS source to the MCG galaxy, in degrees east
from north, if that MCG galaxy has been associated independently with the JRAS source.

NGC/IC Name: NGC, IC

NGC or IC identification for the Primary Catalog galaxy, if available, or for the MCG galaxy.
If size and separation information exists for the MCG galaxy, then the NGC/IC identification
belongs to it; otherwise, the NGC/IC identification belongs to the Primary Catalog galaxy. No
identifications are available for CGCG galaxies. Only six characters of the identification field
have been copied into the Extragalactic Catalog. The symbols ‘+7, ¢ /’ or ‘=" indicate additional
NGC/IC names, which will not appear by name in the Extragalactic Catalog. A ‘?’ or ‘.’ denotes
an uncertain identification. These symbols have the same meaning as they do in the optical catalog
in question. Note that NGC or IC galaxies that are IRAS sources but that do not appear in the
optical catalogs (Table ILA.1), if any exist, will not appear here.

Secondary Catalogs: ARP, MKN, DDO

This column contains the names of galaxies from the Markarian lists (MKN), the Atlas of
Peculiar Galaxies (ARP) and the Catalogue of Dwarf Galaxies (DDO). No attempt has been made
to identify objects appearing in this column with each other or with Primary Catalog and MCG
galaxies.

Number of Appearances of the Name: N

N indicates the number of appearances of the ARP, MKN or DDO name in the Extragalactic
Catalog.

Separation: DIS

Separation of the ARP, MKN or DDO galaxy from the IRAS source (").

Position Angle: POS ANG

The position angle of the radius vector from the JRAS source to the galaxy, in degrees east
from north.

Secondary Catalogs: VCV, VV, ZW, LISTS

This column contains the names of galaxies and quasars from the compilation of Veron-Cetty
and Veron (nomenclature from the original listings combined by Veron-Cetty and Veron), the
Atlas of Interacting Galaxies (V) and the eight lists of F. Zwicky (1ZW through 8ZW). As for the
previous secondary column, no attempt has been made to internally identify objects in thm column
amongst themselves, or with objects in any of the other galaxy-name columns.

Number of Appearances of the Name: N

N indicates the number of times that the galaxy name appears in the Extragalactic Catalog.

Separation: DIS

Separation of the galaxy from the JRAS source ".

Position Angle: POS ANG

Position angle of the radius vector of the IRAS source from the galaxy, in degrees east of
north.
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VCYV Type or VV Flag: TY OR FL

This column is used to identify VCV entries because many entries from this catalog are
duplicated in one of the other secondary catalogs ~ most notably the Markarian lists, The type
of the galaxy from VCV has been used as this identification flag. For VCV galaxies with no type,
the letters “AN”, for “Active Nucleus”, have been inserted to mark the entry.

This column also contains a number of flags for VV galaxies; the meaning of these flags is

explained in Sec. IX.

B. Tape Formats

In addition to the printed version of the Extragalactic Catalog, there is a tape version presented
in the FITS table format (Wells, Greisen, and Harten 1981; Greisen and Harten 1981; Grosbgl et
al. 1988 and Harten et al. 1988). Galaxy association records are written in a separate FITS table
keyed to the JRAS data records. The two tables are written as two files on one tape.

The format of the tape is (a) in the first file: a FITS header for the IR AS data, an extension
header giving a complete description of the format of the IRAS data, and the JRAS data; and
(b) in the second file: FITS header for the galaxy association data, the extension header for the
association data, and the association data. The FITS header for each file contains the date and
version number of the data on tape. Extension headers describe each column in the data table.
The information in the extension headers is given in a more easily-readable format in Tables IV.B.1
and 1V.B.2. which contain a brief description of each variable on the tape, the logical type of each
variable, and its length in bytes. For a more complete description of variables, see pages IV-1
through IV-9. Tables IV.B.3 and IV.B.4 give samples of the FITS headers and extension headers
for the two files on the tape.

There are two differences between the printed and tape versions of the Extragalactic Catalog.
One is that the FITS tape file containing the /RAS data includes an additional parameter: NRECS.
NRECS is the number of galaxy association records which will be found keyed to that JRAS data
record in the galaxy associations tape file. As in the printed catalog, multiple galaxy association
records keyed to a single JRAS data record appear in the tape file in order of increasing distance
on the sky from the JRAS source. The second difference is that the association data FITS tape file
contains an additional parameter, RECNO. RECNO is the sequential number of the IRAS data
record to which a particular association record refers.
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Table IV.B.1. Format of IRAS Data for Extragalactic Catalog Tape

Start
Byte Name Description Units Format
01 NAME IRAS source name —_ All
12 RAHR Right Ascension 1950 Hours 12
15 RAMIN Right Ascension 1950 Minutes 12
18 RASEC Right Ascension 1950 Seconds F4.1
23 DECSGN Declination Sign +,- Al
24 DECDEG Declination 1950 Arc degrees I2
27 DECMIN Declination 1950 Arc minutes I2
30 DECSEC Declination 1950 Arc seconds I2
33 GLAT galactic latitude 1950 Arc degrees I3
37 UNCMAJ Uncertainty ellipse Arc seconds I3
semi-major axis
40 UNCMIN Uncertainty ellipse Arc seconds 13
semi-minor axis
44 POSANG Uncertainty ellipse Degrees 13
position angle (East of North)
47 NHCON Number of times abserved —_ I2
49 FNU_12 12 ym flux density Janskys F6.2
averaged, non color corrected (1072 Wm~-2Hz7!)
55 FQUAL_12 12 pm flux quality where —— Al
(blank)=high quality
:=moderate quality
L=upper limit
56 FNU_25 25 pm flux density Janskys F6.2
averaged, non color corrected  (10°2 Wm—2Hz™!)
62 FQUAL_25 25 pm flux quality where —_ Al
(blank)=high quality
:=moderate quality
L=upper limit
63 FNU.60 60 um flux density Janskys F7.2
averaged, non color corrected (1072 Wm~-2Hz"!)
70 FQUAL.60 60 pm flux quality where —_ Al
: (blank)=high quality
:=moderate quality
L=upper limit
71 FNU_100 100 gm flux density Janskys F7.2

averaged, non color corrected

(107 Wm-2Hz™)
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Table IV.B.1. Format of IRAS Data for Extragalactic Catalog Tape

(Continued)

Start
Byte

Name

Description

Format

78

79

85

86

9

96

97

99

100

FQUAL_100

FIR

FQFIR

RELUNC!

CcC!

CIRR1
CIRR2
CONFUSE

PNEARH

100 gm flux quality where

(blank)=high quality
:=moderate quality
L=upper limit

Log (FIR) far infrared flux

combined 60 & 100 gm flux,

see Appendix B

FIR flux quality where

(blank)=high quality
:=moderate quality
L=upper limit

Percent relative flux density

uncertainties, one value per band,

A- 0% < UNCS < 4%

B- 4 <UNCS< 8

C- 8 <UNCS<12

D-12 < UNCS< 16

E-16 < UNCS<20

F- UNCS > 20

Point source correlation

coefficient, one value per band

A = 100%

B= 99

C= 98

M= 87

Cirrus indicator, number of
100 pm only sources in window
Cirrus indicator, ratio of

cirrus flux to source flux
Confusion flag, hex encoded
see Table IV.A.1.

Number hours-confirmed point

sources in window
PNEARH>»9 =9

Al

F6.2

Al

4A1

4A1

n

n
n

11
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(Continued)

Table IV.B.1. Format of IRAS Data for Extragalactic Catalog Tape

Start
Byte Name Description Units Format

101 PNEARW Number of weeks-confirmed — Il
point sources in window
PNEARW>9=9

102 HSDFLG High source density flag, hex —_— I1
encoded, see table I[V.A.1.

104 SES1! Number of seconds-confirmed small —— 411
extended sources in window,
one value per band

108 SES2 Number of weeks-confirmed small — 11
extended sources in window,
hex encoded, see table IV.A.1.

109 NSSS Number of associations from — I2
Small Scale Structure Catalog

112 SSSNAM Name of closest SSS association —_— AlD

122 DISSSS Separation from the SSS source Arc minutes I3

125 NONGAL Number of associations from — 12
non-galaxy catalogs listed in
table S.V.H.1.

128 IDNGAL Code indicating non-galaxy — Al
catalog with closest association,
see table IV.A.2.

130 DSNGAL Separation of the non-galaxy Arc minutes I3
source

133 NRECS Number of lines in association — 12
file which are keyed on this
IRAS name

135 BLANKS Blank space for possible added — A26

data

IV-13
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Table IV.B.2. Format of Association Data for Extragalactic Catalog Tape

Start
Byte Name Description Units Format
01 NAME Repeat of JRAS source name —_ All
12 PGCNAM . Galaxy name from Primary Galaxy S Al2
Catalog (UGC, UGCA, ESO, OR CGCG)
25 NPGC Number of appearances —— 11
27 DIAMP Major axis diameter Arc seconds 14
33 DISPGC Distance from IRAS source Arc seconds I3
37  PAPGC Position angle of separation Degrees East I3
vector of North
41 POSFLG Position flag, see Sec.IX — Al
42 MAGFLG  Magnitude flag, see Sec.IX _ Al
44 MAGPGC Magnitude from Primary Galaxy Magnitude F4.1
_ Catalog
49  CLASSN Classification field — AT
57 MCGNAM Galaxy name from MCG — All
69 NMCG Number of appearances —— I1
71 DIAMM Major axis diameter Arc seconds I4
76  DISMCG Distance from IRAS source Arc seconds I3
80 PAMCG Position angle of separation Degrees East I3
vector of North
84 NGCIC NGC or IC identification of —_— AT
Primary Catalog or MCG galaxy
91 AMDNAM ARP, MKN, DDO associations —_— A7
99 NAMD Number of appearances —— 1
101  DISAMD Distance from IRAS source Arc seconds I3
105 PAAMD Position angle of separation Degrees East I3
vector of North
109 VVINAM VCV, VV, Zwicky list associations — All
121 NVVZ Number of appearances — I1
123 DISVVZ Distance from IRAS source Arc seconds 13
127 PAVVZ Position angle of separation Degrees East I3
vector of North
131  VCVFLG  VCV identifier or VV flag, S— A2
see Sec. IX
133 RECNO Main Data Table record number —_— I5
for JRAS source
138 BLANKS Blank space for possible — A23

added data
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Table IV.B.3. Portion of FITS Header for IRAS Data

" SIMPLE

BITPIX
NAXIS
EXTEND
BLOCKED
END

XTENSION
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
EXTNAME
AUTHOR
REFERENC
DATE

[ T | T

L | | (| [ | {1 Y VO | B

T
8
0
T
T
‘TABLE’
8
2
160
11444
0
1
50
‘XCAT_DATA’
‘IPAC’
*Version 2.1’
‘05/06/89’

T, T T, T T

o e i e T e T e e T Tl e

Standard FITS format

Character data

No image data array present

There may be standard extensions

Tape may be blocked to multiples of 2880

Table extension

Character data

Simple 2-D matrix

Number of characters per record
Number of records in the file

No “random” parameters

Only one group

Number of data fields per record

IRAS Extragalactic Catalog - main data file
Infrared Processing and Analysis Center
Catalog reference

Date file was generated (dd/mm/yy)

COMMENT This FITS header is NOT a complete scientific document for the subject
COMMENT catalog. It serves only as a minimal description of the general
COMMENT format and structure of the data file.

COMMENT A copy of “Cataloged Galaxies and Quasars Observed in the IRAS
COMMENT Survey, Version 2” should be used to answer questions about the
COMMENT data in the Extragalactic Catalog (XCAT).

COMMENT Names which refer to each of the four JRAS bands of 12, 25, 60 and
COMMENT 100 microns are suffixed with the numerals 12, 25, 60 and 100.
COMMENT For example RELUNC. 12 is the relative flux density uncertainty
COMMENT at 12 microns.

IV-15




Table IV.B.3. Portion of FITS Header for IRAS Data

(Continued)
TTYPE1 = ‘NAME’ / Source name
TBCOL1 = 1 / Start column
TFORM1 = A1V / Fortran format
TTYPE2 = ‘RAHR’ / Hours RA, equinox 1950.0, epoch 1983.5
TBCOL2 = 12/ Start column
TFORM2 = ‘12 / Fortran format
TUNIT2 = ‘HR’ /  Units are hours of time
 TTYPE3 = ‘RAMIN’ / Minutes RA, equinox 1950.0, epoch 1983.5
TBCOL3 = 15 / Start column
TFORM3 = 12 / Fortran format
TUNIT3 = ‘MIN’ /  Units are minutes of time
TTYPE4 = ‘RASEC’ / Seconds RA, equinox 1950.0, epoch 1983.5
TBCOL4 = 18 / Start column
TFORM4 = ‘F4.0 /  Fortran format
TUNIT4 = ‘SEC’ /  Units are seconds of time
etc.
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Table IV.B.4. Portion of FITS Header for Galaxy Associations Data
- SIMPLE = T / Standard FITS format
BITPIX = & / Character data
NAXIS = 0 / Noimage data array present
- EXTEND = T / There may be standard extensions
BLOCKED = T / Tape may be blocked to multiples of 2880
END
- XTENSION = ‘TABLE’ / Table extension
BITPIX = 8 / Character data
- NAXIS = 2/ Simple 2-D matrix
- NAXIS1 = 160 / Number of characters per record
NAXIS2 = 12776/ Number of records in the file
- PCOUNT = 0 / No “random” parameters
- GCOUNT = 1/ Only one group
TFIELDS = 27/ Number of data fields per record
- EXTNAME = ‘XCAT_ASOC’ / IRAS Extragalactic Catalog, associations table
- AUTHOR = ‘IPAC’ / Infrared Processing and Analysis Center
REFERENC = ‘Version 2.1’ / Catalog reference
- DATE = ‘05/0€/89’ / Date file was generated (dd/mm/yy)

COMMENT This FITS header is NOT a complete scientific document for the sub ject
COMMENT catalog. It serves only as a minimal description of the general format

- COMMENT and structure of the data file. A copy of “Cataloged Galaxies and
COMMENT Quasars Observed in the IRAS Survey, 2” should be used to answer
COMMENT questions about the data in the JRAS Extragalactic Catalog (XCAT).

- COMMENT Soutce Catalog Reference: Cataloged Galaxies and Quasars Observed in
- : COMMENT the IRAS Survey, 2, IPAC, 1989 February.

COMMENT This table contains only the galaxy association fields for each source
COMMENT in XCAT. The IRAS observational data for each source are in table

- COMMENT XCAT_DATA. Each record is tagged with the JRAS source name with which
COMMENT it is associated, as well as the sequential record number within

COMMENT table XCAT_DATA where the IRAS observational data can be found.
COMMENT Field names are identical with the field names given in “Cataloged

- COMMENT Galaxies and Quasars Observed in the IRAS Survey, 2.
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Table IV.B.4. Portion of FITS Header for Galaxy Associations Data

(Continued)
TTYPEl = ‘NAME / IRAS source name
TBCOL1 = 1 / Start column
TFORM1 = ‘AlY /  Fortran format
TTYPE2 = ‘PGCNAM’ /  Galaxy name from Primary Galaxy Catalog
TBCOL2 = 12 / Start column
TFORM2 = ‘Al12 /  Fortran format

COMMENT Primary Galaxy Catalogs are UGC, UGCA, ESQ, and CGCG.

TTYPE3
TBCOL3
TFORM3

TTYPE4
TBCOL4
TFORM4
TUNIT4

TTYPES
TBCOLS
TFORMS
TUNITS

etc.

oW nuu

Ui n

‘NPGC’
25

611’

‘DIAMP’

27
GI4!
‘ARCSEC’

‘DISPGC’

33
GI3!
‘ARCSEC’

Tt T T TR T T T T T T

Number of appearances
Start column
Fortran format

Major axis diameter
Start column

Fortran format

Units are seconds of arc

Distance from IRAS source
Start column

Fortran format

Units are seconds of arc
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IRAS
FAINT SOURCE CATALOG, VERSION 2.0

83-004A~011i

This data set consists of 1 magnetic tape. This tape is 6250 bpi, 9
track, is written in FITS table format and contains 2 data files, one for
non-association data (FSC_DATA) and one for association data (FSC_ASSOC) .
There are 2 headers, each with 80-byte records, within each file. The first
header in each file identifies the tape as being in FITS format. The second
header contains the FITS keyword file giving the format information for the

rest of the file. This tape was created on an IBM 3032. The D and C numbers
are as follows:

Di C#

D=82667 C-28029

[1]



F3-00%4~01 3
INFRARED PROCESSING AND ANALYSIS CENTER

California Institute of Technology 100-22
Pasadena, California 91125

September 28, 1990

Dr. Michael Van Steenberg

NSSDC

NASA Goddard Space Flight Center
Code 633.8

Greenbelt, MD 20771

Dear Michael:

This letter accompanies the release of Version 2.0 of the Faint
Source Catalog for the unconfused sky with |b|>10°. The catalog
is on a single 6250-bpi tape and is in FITS table format. The
Fits table format conforms to the structure used for version 1.2
and consists of the following:

- The catalog consists of two files, one for non-association
data (FSC_DATA) and one for association data (FSC_ASSoC) .

- There are 2 headers, each with 80-byte records, within each
file.

T\ The first header in each file identifies the tape as being in
FITS format.

- The second header contains the FITS keyword file gqiving the
format information for the rest of the file.

- The data part (non-header portion) of FSC_DATA has -240-byte
records.

- The data part of FSC_ASSOC has 64-byte records.
: . . géﬁ)
- The tape is blocked in multiples of 2880 bytes. ﬁﬂ
New additions to fields have been made relative to version 1.2.
We have added a field NOISRAT (one for each band), and now the
the SPARE field is reduced to 13 bytes (Al3). '

The FITS header identifies this as version 2.0 created on 12
Serctenmber 19990.

. ﬁégb Jot

~3 .
=LA
:




A copy of this tape is also being sent to the distribution below.

cc:

C.
T.
D.
F.
D.
HO
M.
J.
F.

(x) letter distribution only.

Beichman X
Chester b 4
Giaretta (UK)
Gillett

Goorvitch

Habing (Netherlands)
Hausger

Houck

Low

Sincerely,

Lt L

Mehrdad Moshir

R. Miller X
G. Neugebauer X
M. Rowan-Robinson (UK}
T. Soifer

R. Walker X
E. Young X
IPAC Library

IRASSCI X
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The first three records of each file contain the FITS header. The grid commences in
the fourth record as a continuous stream of pixel values in 2880 byte records. The unused
portion of the final record is padded with zeros. Depending on the dynamic range of each
spectral band, either of two- or four-byte integers are used for the flux density and noise
grids (as indicated by the FITS keyword BITPIX), and in all cases one-byte integers are
used for the data count grids. It should be recalled that the flux-density grid has a value at
any pixel for which the number of data counts is non-zero, whereas the noise grid does not
report values at any pixel which has fewer than four data counts. In Tables V.B.1 through
V.B.3 the sample grid headers for the flux density, noise and count grids are displayed. In
Table V.B.4 the explanations for some of the FITS keywords are given.

B.2 Flux Calibration of FSS Plates

The FSS plates being released are an exact copy (within the digitization scale defined
in Section V.B.1) of the plates from which the FSDB is generated. However, in going from
the FSDB to the FSC, a flux-density calibration correction was applied to the sources which
takes into account the non-linear behavior of load resistors due to different background
brightnesses (see Section I1.G.5). The user of these plates is therefore warned that if the
flux density of a given FSC source is measured directly from the plates, the FSC flux
density can be different from the plate value by a few percent. Thus the careful user will
strive to compute the appropriate non-linear correction factors and apply them to the values
read from the plate. In order to facilitate this task a file containing the actual backgrounds

used for the non-linear corrections will be released later.

C. The Faint Source Catalog

The information about faint infrared point sources is presented in increasing detail,
progressing from the microfiche version to the short tape version of the catalog to the long
tape version containing more detailed information about the parameters of each source.
The microfiche version (Section V.C.2) is intended for users at the telescope or at institu-
tions without computerized information retrieval systems. The short catalog tape (Section
V.C.1) is intended for astronomers desiring to make statistical studies and to search the
catalog for large numbers of sources. The long catalog tape (Section V.C.3) is meant to
give the sophisticated researcher all the available data on any given source such as pointers
to duplicate sources from plates which overlap the source, a list of all correction factors

applied to each source, and the results of template fits to each source.

C.1 The Short Machine-Readable Version of the Faint Source C#ta.log

The short FSC tape is presented as FITS table data. In order to do this, the associ-
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ations block has been split out as a separate file. It takes one 6250-bpi tape to hold al] of
these files for || > 50°.

The FITS table format consists of the following:

The catalog is split into two files, one for the non-association data (FSC_DATA) ang
one for the association data (FSC_ASSOC).

There are two headers, each with 80-byte records, within each file.

The first header in each file identifies that the tape is written in FITS format.

The second header constitutes the FITS keyword file giving the format information
for the rest of the file.

The data part (i.e., non-header part) of FSC_DATA has 240-byte records.

The data part of FSC_ASSOC has 64-byte records.

The tape is blocked to multiples of 2880 bytes.

Specifically, the formats of the files are as follows:
FILE 1:

Block 1 - short header file
Blocks 2-10 - FSC_DATA header
Blocks 11-END - FSC_DATA

FILE 2:
Block 1 - short header file

Blocks 2—4 - FSC_ASSOC header
Blocks 5-END -~ FSC_.ASSOC

The short header file is given in Table V.C.1.

TABLE V.C.1 Header File for FSC Data Files

SINPLE = T / Standard FITS format

BITPIX = B / Character data

NAXIS = 0 / No image data array present

EXTEND = T / There may be standard extensions
grﬁgcm - T / Tape may be blocked to multiples of 2880




TABLE V.C.2. Portion of FITS Header for FSC Data File

XTENSION= *TABLE ! / Table extension

BITPIX = 8 / Character data

NAXIE = 2 / Simple 2--D matrix

NAXIS1 = 240 / Number of characters per record

NAXIS2 = 27827 / Number of records in the file

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = , 54 / Number of data fields per record
EXTNAME = °PSCDATA ' / IRAS Faint Source Catalog - main data file
AUTHOR = 'IPAC ! / Infrared Processing and Analysis Center
REFERENC= ’Version 1.1 ° / Catalog reference

DATE = *'26/04/89 ' / Date file was generated (dd/mm/yy)

HISTORY This FITS header is NOT a complete scientific document for the subject
HISTORY catalog. It gserves only as a minimal description of the general

VHISTDRY format and structure of the data file.

HISTORY A copy of "Explanatory Supplement to the Faint Source Survey'
HISTORY should be used to answer questions about the data in the FSC.

COMMENT Names which refer to each of the four IRAS bands of 12, 25, 60 and
COMMENT 100 microns are suffixed with the numerals 12, 25, 60 and 100.
COMMENT For example FNU.12 is the flux density at 12 microms.

TTYPEL = 'NAME ' / Source name

TBCOL1 = 1 / Start column

TFORML = ‘A12 ! / Fortran format

TTYPE2 = 'RAHR ! / Hours RA, equinox 1950.0, epoch 198 3.5
TBCOL2 = 12 / Start column

TFORM2 = 'I2 ! / Fortran format

TUNIT2Z = 'HR 4 / Units are hours of time

TTYPE11 = 'POSANG ' / Uncertainty ellipse position angle
TBCOL11 = 29 / Start column

TFORM11 = I3 ' / Fortran format

TUNIT11 = 'DEG ' / Units are degrees

COMMENT POSANG (field 11) is measured in degrees east of noxth between the
COMMENT major axis of the ellipse and the local equatorial meridian.

etc.




TABLE V.C.3. Portion of FITS Header for FSC Association Data
XTENSION= 'TABLE ' / Table extension

BITPIX = 8 / Character data

NAXIS = 2 / 8imple 2-D matrix

NAXIS1 = 64 / Number of characters per recoerd

NAXIS2 = 44783 / Number of records in the file

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 12 / Number of data fields per record
EXTNAME = 'FSC_ASS0C' / IRAS Faint Source Catalog - associations table
AUTHOR = 'IPAC ! / Infrared Procesesing znd Analysis Center
REFERENC= 'Version 1.1° / Catalog reference

DATE = '26/04/89" / Date file was generated (dd/mm/yy)

COMMENT Thie FITS header is not a complete scientific document for the subject
COMMENT catalog. It serves only asm a minimal description of the general format
COMMENT and structure of the data file. A copy of the "Faint Scurce Survey
COMMENT Explanatory Supplement", IPAC preprint, should be used to answer
COMMENT questions about the data in the IRAS Faint Source Catalog.

COMMENT Source catalog reference: IRAS Faint Source Catalog, Version 1.1,
COMMENT IPAC, 1989 April.

COMMENT This table contains only the point source association fields for each
COMMENT source in the IRAS FSC. The observational data for each source are
COMMENT in table FSC data. Each association is tagged with the IRAS source name
COMMENT with which it is associated, as well as the sequential record number
COMMENT within table FSC data where the observational data can be found.
COMMENT Field names are identical with the field names given in

COMMENT the IRAS Faint Source Survey Explanatory Supplement.

TTYPE1 = 'NAME ' / Source name

TBCOLL = 1 / Start column

TFORM1 = 'Aill ' / Fortran format

TTYPE2 = °RECNO ! / Main data table record number for source
TBCOL2 =~ 12 / Start column

TFORMZ = 'I2 ' / Fortran format

TTYPE3 = 'CATNOD ' / Catalog number

TBCOL3 = 19 / Start columm

TFORM3 = "I2 ' / Fortran format

etc.
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TABLE V.C.4 Format of FSC Data File for Short FSC Tape
(continued)

NOTES:

1 Quantities listed in microfiche version of catalog
2 In the FITS header, these quantities are suffixed by the wavelength. Example: FNU(4)
is given as FNU_12, FNU_25, FNU_60, and FNU_100.

. TABLE V.C.5. Format of Association Data for FSC Tape

Start

Byte Name Description Units Format

00 NAME! Source Name _ 12A1

12 RECNO! Record No. in main data table — I6

18 CATNO! Catalog No. — I2

20 SOURCE! Source ID — 15A1

33 TYPE! Source T'ype/Spectral Class — 5A1

40 RADIUS!? Radius vector from IRAS Arc Second I3
source to association

43 POS Position angle from IRAS Degree (East I3
source to association of North)

46 DSTMAJOR Distance from JRAS source to Arc Second I3

association along the JRAS position
error major axis
49 DSTMINOR Distance from JRAS source to Arc Second I3
association along the JRAS
position error minor axis

52 FIELD1? Object field #1 Catalog I4
(magnitude/other) dependent

56  FIELD2? Object field #2 Catalog I4
(magnitude/other) dependent

60  FIELD3 Object field #3 Catalog 14
(magnitude/other) dependent

1 Quantities listed in printed version of catalog
2 FIELD1 is listed in microfiche version of catalog, except for catalogs 2 and 19, where
FIELD? is listed.




Table V.C.2 gives a sample of the header for the non-association data and Table V.C.3
gives & sample of the header for the association data. Tables V.C.4 (FSC data) and V.C.5
(association data) describe each entry in the short catalog tape. All of this information is
contained in the actual FITS headers, but is presented here in an easier-to-read format.
Those columns that are also included in the microfiche version are marked. Each catalog
entry required 240 bytes of ASCII data for the non-association data and NID x 64 bytes
of ASCII data for the association data. In these tables the column “Format” refers to the
length and type of the (FORTRAN) character field used to read or write each entry.

The tape is written with 240-character (ASCII) logical records for the non-association
data and with 64-character records for the association data. The number of logical records
per physical record is 36 for the headers, 12 for the non-association data, and 45 for the
association data. These numbers apply to unblocked files only and should be multiplied
by the blocking factors for blocked files.

In general, for quantities that have a value in each wavelength band, subscripts or
array indices range from 1 to 4 and refer, respectively, to 12, 25, 60 and 100 gm. A
number of the flags discussed below have values in each of the four wavelength bands.
For compactness these are encoded into a single base-16 (Hex) digit (values 0-F) in the
following manner. The four bits of the hex digit correspond to the four wavelength bands
with bit 0 (Least Significant Bit) for 12 um, bit 1 for 25 um, bit 2 for 60 um and bit 3 for
100 pm. The presence of a flag in a band is denoted by setting its bit to 1. Thus a flag set
at 12 and 25 um would have a value of 0011=3(Hex) while a flag set at 25, 60 and 100 pm
would have a value of 1110=E (Hex). A flag encoded in this manner will be referred to as
“hex-encoded by band”.

The remainder of this section discusses individual entries in the catalog.
Source Name: NAME

The IRAS source name is derived from its position by combining the hours, minutes
and tenths of minutes of right ascension and the sign, degrees and minutes of the dec-
lination. In obtaining the minutes of right ascension and declination for the name, the
positions were truncated. This quantity is preceded by the letter ‘F’ to designate a FSC
source, and the letter ‘Z’ to designate a Reject File source. The letters ‘A’, ‘B’, ‘C’, eic.,
are appended to names of sources so close together that they would otherwise have had
identical names. Due to the large number of duplicate sources caused by plate overlap,
we have changed the convention used in the PSC and eliminated the ‘A’ for the first such
source with a duplicate name. Names were uniquely assigned to both catalog and reject

file sources, including duplicate sources, with catalog sources named first. An example of

V-13




- TABLE V.C.6  Source Designations for all IRAS Catalogs

Catalog Source Name

’ Point Source Catalog IRAS 12345-6789
Point Source Reject File . IRAS R12345-6789
Small Scale Structure Catalog IRAS X1234-678
Serendipitous Survey Catalog IRAS S$12345-678
Faint Source Catalog IRAS F12345-6789
Faint Source Reject File IRAS 712345-6789

a reference to a FSC source is IRAS F12345-6789. Table V.C.6 collects all the various
designations for sources in all IRAS catalogs.
Position: HOURS, MINUTE, SECOND, DSIGN, DECDEG, DECMIN, DECSEC
Positions are given for the equinox 1950.0 and epoch 1983.5. Hours (HOURS) and
minutes (MINUTE) of right ascension afe given as integers while seconds (SECOND) are
rounded to integer deciseconds. The declination is given as a character sign (DSIGN)
followed by integer values of degrees (DECDEG), minutes (DECMIN) and seconds (DEC-
—~ SEC).
Position uncertainty: MAJOR, MINOR, POSANG
As discussed in Section ILF.3, the uncertainty in the position for a source depends
primarily on its brightness in the various wavelength bands and the number of sightings.
The final uncertainty is expressed as an ellipse whose semimajor (MAJOR) and semi-minor
(MINOR) axes are the 1-o errors given in seconds of arc. The orientation (POSANG) of
the ellipse on the sky is expressed in terms of the angle between the major axis of the

ellipse and the local equatorial meridian. It is expressed in degrees east of north.
Number of sightings: NDET

The number of individual detector sightings is given.
Flux Density: FNU(4)

Fach of the four wavelengthshasa non-color-corrected flux density in units of Janskys
(1 Jy =107 Wm-Hz'). The quality of each flux density is designated by FQUAL
(see below).

The flux densities have been calculated assuming an intrinsic source
tion such that the flux density f, is proportional to y-1. Corrections to other 8
T shapes can be made by consulting Section VI.C in the Main Supplement or by the
H inside the back cover of this Supplement.

energy distribe-
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Note that the flux density quoted for some sources could be zero if there were not

enough data available to derive a good upper limit (see Sections II.F.4 and IILH).
Flux Density Quality: FQUAL(4)

As described in Section ILF.4, a flux-density measurement can be either high quality
(FQUAL=3), moderate quality (FQUAL=2) or an upper limit (FQUAL=1).

Flux Density Uncertainties: RELUNC(4)

Each flux-density measurement other than an upper limit has an associated uncer-
tainty expressed as a 1-o value in units of 100X 9}'— Uncertainties are discussed in Sections
I.F.4 and IILF.

Signal-to-Noise Ratios: MEDSNR(4), LOCSNR(4), NOISCOR (4)

The SNR is calculated in two different ways. The median SNR (MEDSNR) is calcu-
lated through the use of a median noise calculated over an area of roughly 15’ x 15’ (and
corrected by NOISCOR, the NCF), which is accurate to ~ 8% (see Section IIL.A.4). This
median SNR is referred to simply as SNR elsewhere in this document. The local SNR
(LOCSNR) is calculated using the noise for the pixel containing the peak flux density of
the source (see Section 11.C.4).

Area of source: AREA(4)

The area of each source is calculated as the number of contiguous pixels with flux

density above three times the noise after possible rethresholding.
Confusion: CONFUSE, CATNBR, EXTNBR(4)

As described in Section ILF.5, the bandmerger attempted to identify sources that
were confused with neighboring sources in one or more bands. The CONFUSE flag is set

in a given band if any instance of confusion was present in that band.

Other indicators of possible confusion are given by CATNBR and EXTNBR. CATNBR
gives the number of nearby catalog sources within a radius of 6. EXTNBR gives for each
band the number of extractions within a radius of 6.

Cirrus Indicator: CIRRUS

Over nearly the entire sky, portions of the FSS plates are affected by the infrared
cirrus. Cirrus can seriously hamper efforts to extract point sources from the data and can
also produce structure on a point source scale that can masquerade as truc point sources.
The CIRRUS flag gives the number of 100 pm-only sources in the extraction database
within a radius of 30'. It is a fairly good discriminant that warns the user that cirrus
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which contains structure on a point source scale is present in a given region. Values above

2 usually indicate contamination.
Minimum reliability: MINREL

The minimum reliability for a source is the maximum of the reliability calculated
individually for each band. See Section III.D for more information.

Positional Associations: NID, IDTYPE, CATNO, SOURCE, TYPE, RADIUS, DSTML
NOR, DSTMAJOR, POS, FIELD1-3

Much of the utility of the FSC comes from the association of infrared objects with
sources known to exist from other astronomical catalogs. As described in Section ILG, a
large number of catalogs have been searched for positional matches. The total number of
matches found is given by NID. Each match results in a 64-character decription which is
Placed in a separate association file in order to conform to the FITS catalog format.

IDTYPE ranges from 1 to 15 and states whether an association was found in an
extragalactic catalog (bit 0), a stellar catalog (bit 1), catalogs with other types of objects
(bit 2) or in a catalog with mixed types (bit 3). Note that this differs from the convention
used in previous JRAS data products where only the total of the association types was
given. For example, if associations were found to both an extragalactic catalog and a
stellar catalog the IDTYPE was ‘multiple’. We are now preserving the information as to
which type of catalogs were matched.

SOURCE is the name of the object in that catalog and TYPE its character or speciral
type, if available. A vector is drawn from the JRAS position to the associated object.
RADIUS is the length of that vector in arcseconds. POS is the angle between the vector
and the local equatorial meridian expressed in degrees east of north. DSTMAJOR is
the distance from the JRAS source to the associated object along the major axis of the

positional uncertainty ellipse of the JRAS source and DSTMINOR is the similar distance
along the minor axis.

Three fields (FIELD1-3) have values depending on the catalog in question (Table
ILG.6). Typically, FIELD1,2 are magnitudes (in decimag) and FIELD3 a size.

D. The Explanatory Supplement

This Explanatory Supplement is available as a set of ASCII files in TgX format on
floppy disks, with each chapter or section, depending on length, in a separate file.
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N REQ. AGENT ACQ. AGENT

TRAS
HCON-1, 2, 3
SKY PLATE IMAGES

83-0044-01;

This data set consists of 20 magnetic tapes. These tapes are
6250 BPI, ¢ track. The number of files and sky plates on each tape
are listed below. Each image consists of 8 data files, ie. 8 images
on one tape would result in 88 data files on the tape. The first
several records of each file contain the header, and then the image
appears. The header records are ASCII formatted, and the image records
are binary formatted. These image tapes are all in FITS (Flexible Image
Transport System) Format. These tapes were created on an IB¥ 3032 computer.
The D and C numbers, files, and the skyplates contained on each tape are as

follows:

D# C# FILES SKYPLATES
D-80381 C-27699 88 1-11
D-80382 £-27700 88 12-22

T“\ D-80383 0-27701 88 23-33 7
D-80384 C-27702 80 341425§3) .
D-80385 0-27703 96 qggfga - ’
D-80386 C-27704 88 58-66
D-80387 C-27705 88 67-77
D-80388 0-27706 20 78-87
D-80389 0-27707 88 88-98
D-80390 C-27708 88 99-109
D-80391 €-27709 88 110-120
D-80392 C-27710 88 121-131
D-80383 0-27711 88 132-142
D-80394 C-27712 96 143-154
D-80395 C-27713 88 155-165
D-80396 C-27714 88 166-176
D-80397 0-27715 88 177-187
D-80398 0-27716 96 188-199
D-80399 C-27717 72 200-208
D-80400 0-27718 32 209-212
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(:'.ALIFORNIA INSTITUTE OF TECHNOLOAQY
May 18, 1988

INFRARED PROCESSING AND ANALYSIS CENTER 10022

TO: Distribution
FROM: Gaylin Laughlin

Enclosed is your copy of the best color negatives from the three HCON
Skyflux plates. This set of negatives was made by determining which HCON
had the best coverage for each plate. Nothing new has been done to the

1 1984-1986 data that went into these images. The internal dates on the image

labels are the original processing dates. Therefore, they vary from September,
1984 through January, 1988. This is the final deliverable from the Skyflux project.
If you have any problems with these images or need more information on
them, please feel free to contact Nick Gautier or me.

-

[ST TICN: -
T. Chester
H. Habing
G. Squibb
B. Stewart .N“ '\\'5%%

W. Warren Q% L s '

PASADENA, CALIFORNIA 91125
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HCON~-1

HCON-1

HCON-2
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60

6@
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60
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69

6o
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62
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50

69
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60
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69
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MICRON
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MiCRON
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FIELD
FIELD
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FIELD
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JP(&\aSEl
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JPL 6460
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JPL B471
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 HCON-3
" HCON-3
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MICRON
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FIELD
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REQ. AGENT RAND No.

JPB

This data set consists of 7 magnetic tapes.
The D and C numbers, number of files and the SOP's contained

Wﬂma&m léaﬁobi(ffu

ASCII, AND 9 track.
on each tape are as follows:

]JML,ua;:ch)baﬁu,éibeksrze = 200

IRAS

2 ARC MIN ZODIACAL HISTORY FILE

83-004a-01k

D# C# FILES
D-80511 C=-27800 81
D-80512 C-27801 81

*D=-80513 c-27802 85
D=-80514 C-27803 81
D-B80515 c-27804 82
D-80516 C-27805 77
D~80517 C=-27806 85

fwm

ACQ. AGENT
MEV

These tapes are 6250 bpi,

29

110

191

276

357

439

516

* Three records were delete ey file 3 (records 5,12,and

errors.

Replacement tape has been ordered.

S0P

- 109
- 190
- 275
- 356
- 438
- 515

= 600

19) due to parity

T TIT



e $3-00FA 01 k_
INFRARED PROCESSING AND ANALYSIS CENTER

California Institute of Technology 100-22
Pasadena, California 91125

May 18, 1990

Dr. Wayne Warren

NSSDC

Goddard Space Flight Center
Mail Code 633.8

Greenbelt, MD 20771

Dear Wayne:

Enclosed are 7 unlabeled 6250-bpi tapes containing the 2' in-
scan X 30' cross-scan resolution Zodiacal History File (2' ZOHF).
This is a new ZOHF product generated at IPAC in conjunction with

T\ the Guest Investigator program for the purpose of studying the
zodiacal bands. The interested investigators (Mark Sykes,
Stanley Dermott, and Phillip Nicholson) have checked out the
product to their satisfaction, but only a minimal checkout has
been done here at IPAC.

The SOPs are divided among the tapes as follows:

TAPE SOP RANGE
1 29 - 109
2 110 - 190
3 191 -~ 275
4 276 - 356
5 357 - 438 qﬂ
6 439 - 5185 ‘ _J-)., !
- 600 \9%0 »
7 blé6 ‘N“Q\ F&,LOM
2o? w Mg
pd B

818 584-2902 Fax 584-9945




Dr. Wayne Warren 2

The record format is as follows:

BYTE NAME DESCRIPTION UNITS TYPE
1 NSOP SOP Number - I3
4 NOBS OBS Number - I3
7 NUTCS Time UTCS centisec I10
17 INCL Inclination degrees  F6.2
23 EILONG Elongation degrees F6.2
29 BETA Ecliptic Latitude degrees  F6.2
35 LAMBDA Ecliptic Longitude degrees  F6.2
41 INU_12(1) 12 um Intensity (1st sample) Jy/sr E10.4
51 INU_12(2) 12 um Intensity (2nd sample) Jy/sr E10.4
61 INU_25(1) 25 um Intensity (lst sample) Jy/sr E10.4
71 INU_25(2) 25 um Intensity (2nd sample) Jy/sr E10.4
81 TINU_60(1) 60 um Intensity (1st sample) Jy/sr E10.4
91 1INU_60(2) 60 um Intensity (2nd sample) Jy/sr E10.4
101 INU_100(1) 100 um Intensity (lst sample) Jy/sr E10.4
111 INU_100(2) 100 um Intensity (2nd sample) Jy/sr E10.4

The normal time interval between records is one second (rather
than eight seconds), and 2 sets of intensities are contained in
each record. This is the one format difference from the standard
ZOHF: eight (rather than four) intensities are given per record.
The time and positions (INCL, ELONG, LAMBDA, BETA) describe the
first set of data samples (INU_12(1), INU 25(1), INU 60(1),
INU_100(1)) in the record. The second set of data samples is
located halfway between the position given in the current record
and the position given in the next record, except for the case of
data gaps. When a data gap exists, the position of the second
set of intensities must be extrapolated using the position of the
previous record. As in the latest versions of the standard ZOHF
(3.0 and 3.1), the NUTCS is given in centiseconds (rather than
seconds). A description of the time given in this (and all
other) ZOHF products will appear in Explanatory Supplement to the
Improved IRAS Low and Medium Resolution Sky Intensity Products.

The 2' ZOHF has the highest in-scan resolution obtainable by
simple boxcar filtering of the Compressed Detector Data (CMDD),
which is used to produce all the ZOHF products. The cross-scan
dimension, 30', has not been changed.

Sincerely,

n

Caned Oop__ pZN

Carol Oken Tom Chester

Enclosures
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T

Dr. Wayne Warren

cc (w/tapes):

IPAC Library

D.
D.
F.
H.
M.
J.
F.
M.
T.

Giaretta
Goorvitch
Gillett
Habing

Hauser

Houck

Low
Rowan-Robinson
Soifer

S.

G.

(w/o0 tapes): IPAC

Dermott
Heiles
Neugebauer

. Nicholson

Sykes
Walker
Werner
Young

[T



6 690+31820 610437614 °220430192L°2/043R655° 120438558 L69%96 §2°0L 91°1017G%R 12210610091 A2 90+3220G°69N+2b900h 690400 0G 60N +321
Gh 640+3959,2°210+3629,L°2.0+4365¢ 110+37128°119%96 ¢ ) 91°10TQg 6L 12121AGHAGT AP G040 I2¢ " AAN+IT 0P ROUN+T3 L0 K9N+TTISGh " A 0+T80g]
T2L0+3A029,T2 1043565 E T 1L 0+3925¢ 1G0T LA PRnL Q1T INIHAG 6L (29Z21QGHO9GT 62 90+36N20 " RA0+R07 /6 690+3pTHP " 690+04GCH " AL0+AKAG L2 0+T2692°2
LO+ASHEE " TL0+A2LHE 162 L6 98 L I INITIL 6L L2GZT8CHOIT 62 90+J1662°6904+ANCAZ 69N +A2T190 6904+ 3A0LCp " 6Ln+AT0LL 2404319222 04+30SPS TL0
+L0nETTIN" L6 Ne kL Q1 TI0TL. 6L L292106HOGT 62 90+439862°690+31291°600+A0CEn " 600+ATHEH"6L043/€92°210+4329G1°210+3TTse°1L043G2SE° 166",
6 G6 L SITT0TINR 6L L2S21AGNHOQT 62 90+30291°A00+3IE192°690+3669F "690+7960n° 6 0+3AT0L"2L0+T6HAL°20+TLTSE T/0+36T55°T2)%26 66°0L 911
0T16"6L (222THGHA9T 62 9N+30LG2°6904+3 000 690+3H660"690+3269h 6 J0+3NALL°2IN+3CGLL 22046928 120+30TEC 166" )6 SN"CL QAT*T101L6%6L L212
19Gn99T A7 904+3KTEH"690+31200°6904+3¢6OH° 600432950 6/ 0400221043201 2°2404+30658 120430656 ThT*ge 80°GL 9T*10Tp0=Ng 120219GH99l 42

90+329NG 7690+ IPHAG 600+3C2¢H 690+ LING 6 10+39CLL 2204316697220+ 00GE° 10425716 128°96 21°62 ST1°10T01°08 226T1106H9GT1 62 90+3219H°690
4351627 690+39665 76904 AHLFE 6L0+3689L7210+309G272/04+43p6EE"TL0+IARGET TIC 86 ST GL 9T 101/1°09 22RT19GHO9T  6£2 S0+32011°690+392¢0"690+3
F0L2°690+302L58°6L0+3299,°2/0+31G9L°2/0+39285°120+392¢E"TH9°06 T2°GL I INI§2°00 L2LT195H99T 62 90+36600"690+3A56H0°A90+3IH695°690+300
96140436607 2)0+3059°2/0+3K0GE " T1.0+30E5E TIRR"R6 C2°GL 9T INTOE N L29TIRGHA9T 62 90+322€0°600+396G [ 690+3622¢°690+J9Hhg2"6L0+306C)2
2104368517 2L0+3990E° T L0+3295E7T/0%66 62°6L 9TTT0195° 08 [26T1TQ6HA0T 62 A0+3¢heN 60043106 "PG0+30008°600+325 16 60+ 161%210+42126,2°%2
LO+JIGEE " TZ0+IUIGEE TA2766 €761 91T INISH NQ L2 T1TRGHAGT  £2 G0+IA0C6 0004 3TT40° 900+ 1212 A0 +35262 6204 AT6G L 20+ 192°2,04+3580F° 120
+3TRTETICHT 646 9E°GL FT*I0TAL"NR L2CTTEGHAZT 62 An+AN206°800+F2h06°090+360L2°690 4+ L2866 L0+065 20476950 °220+3A5055°1L0+38925° 1G9
6 26°6L STTI0106700 [22TT186HT0T 67 A0+3h 26N 400+ T2 60N+ 30628 690+ 320TH 6043406224043 00G6 L 2L0+30285 1N+ 3205¢°TH0%66 90°GL 91°1
N129709 L2T11gCHA01 62 G0+3HLCE " 690+3CTA2 7 6AN+3IP000 6a0+30L15 6 0+3665)°2/0+399G 27210431956 TL0+T1GEs " TH0°N0NT06"G, 91°Y0T69°08 2201
1a60Aa91 62 90+30g0°6Q0+A0hN0 00+ TabE 600+ IBRO2 HL0+ARLGI 2/04+0CG 12 104BATpE " T/04326CE " IC2°NNTIRG G, AL 1019,°0g 21260TREHIYST 2

G0+A52h 670904329727 990+ 3TRAP KGN+ IRGHZ 4[N+ ATGE L 2IN43T G2 N+T02EE T L04+30FEE T 00T ) QI°101I20° 0 1280TRGH99T1 &2 90+32529°890
+AC6RG T RAN+ITTR2 QAN+ TNE2 60+ 920G 2 [0+ A2KG L 210+3192€  1L0+362P2¢°159%°001I7a%G) aT*INT1e0*0a 12.0185w991 2 G0+38165°990+360,.G°R90+3
99712 °6G0+31ERT"640+392GL 2 L0+30nGL 2/ 0+37GPE " TL0+30228°1£9700T129%52 91°101G6°08 [290185h9aT 67 90+3GL29°9090+3L6.6°990+399T12°690+389
02°6L0+3980L 2/ 0+3A°GGL"2L0+3LpEs " 120+3hns 150" T0LTLS/ Q110120719 L2G018GHO99T 67 Y0+060G6"890+IR09G*RIN+I6L[2°6904+3L912°6L0+319L
T2I0+32662°2L0+3T125°1/.0+436225 716271015476, Q110100 Ta [2Zp0TeGHo9l 62 90+36N26"0aN+3Apat /990435012 690+31202%620+380rGL°2.4043566,2°2
LO0+36L2€ TL0+368TE 150 1016476, ITTINTIGT IR L2E0T96H99T 62 90+39hHL° 990430599 ° Q90+39T2°690+362L2°620+3965.°2L0+3066L°220+35Q1E° 140
+APE2ETINGTINISBTGL ATTOTI2°1Q 2220185H991 67 90+31891°890+36669°290+39662°690+32R12°6/0+3206,2°220+431G6G2°20+435225 120+ Ip1E T 1
129G, 9T-I0TR2 19 12101aGh99l 62 90+43060C* 090436550890+ /Ch2 6904359026 LN4+AhNG L "2 043206204+ 36028° 1043692510201 1p6°G, QL1
DIpE 18 L2001RGH09T 62 9N+3RGIE 99N+ IH1 Q90+ ATHn2 " 600+3RS 1 6 L0+IALTG L 2043521427220+ 30n25 1 0+32016°192°201¢e "Gy 91 I0TIN"1Q (266
09699t 62 04426017 990+32¢0T17°890+3/002 690 +ISHNTI 6 L0+AGH ML 2L0+JLEGL 2L0+7002€°10+9@T8°TOn"20166°GL 9T 100" 1g 2123600GH991 &2

Q0+3996T R90+AP AT QI0+3G 2T 690+ LBP I RLO0+F6E9L 2104362612 0+IT02€°1L0+THG28°T/9%°20120°9L 9T 10THGC" 1Y L2.600GHA9T 42 90+32990°qgg0
+371907Qa0+3967 17 690+300L0 6L0+375GL 2L0+39EGL7220+30028 104312187 160°20190%°9; GI°10T119°1g 12960QG1H991 £2 90+300996° 190+306€0°Q90+7
6090 600+36T160°610+3626, 220+ 3p162°20+32158°120+3022¢°101°¢010T9, 9I1*iI01,9°1q [7Ge60N8GHU9] 62 60+39010°990+4339060°aaN+39gr1°690+39¢
L0°610+3GG L 2L043C60 L 2 0+36T28 120+ 1E TIC E0TIRTI 9L QT 10Ip . °TQ L120h608GHA0T /2 90+3GTCT990+ITNE0° 9304300 .0 600+JTT0T 62043626,
T2L0435¢5L72L0+ALBIETTLO+AE226IES ENIRTI"YL FI*InINR IR L2¢HNBSHIOT 62 90430660 790+3A66TT1°990+30T21°690+438060°6L04+3L2SL°2L0+3AK6HL"2
10+3652¢ 7 TL0+3TQIE " THL°¢0T122°9, 91°1I0T/@°1Q [2260gGH99T1 62 90+3106T1°QaD+395/1°990+3Q811°690+30860 62043066 2,0+79pG 2 °220+3691€°1,40
+3800¢7 19678019292 91°101¢6° 19 L216006H99T1 62 904+3GT20°990+3h206°190+432Gp0°690+32T60° 60436661 210+36601°220+322T5 T20+35H1E° 10T ¢
0162791 9T 101IN00720 L2060Q0G6HGQ1T 67 90+361T6°290+3G92208°2904+31050°6£90+4300900%62043CQH /7220430098 L"2L0+35608 1204391510 b815E°92 911
NT1q0~29 (2690961097 62 9043935649043 660°1904+32200°690249G620%6 0431922104320 °2204302T18° 1043015129016 °6, 91°101s1*2¢ 1299
0QGRr99T 62 G0+3CH5EE L00+32 19" 19043GEH0 " L00+3NQRL QL0+ APGH L 2 /04+FTEH L 220+INGIE T 20+3602¢° I °w0YTH"0, 91 T0V61°Pa £22:0006H90T 42

Q0+3Ib2687 L90+INT6LT L9043 p90° 690+3GES T 6 L0432 L 20430002 240436 TE 1043621 100°C0THH 9L AT 1019228 22900450991 &2 90+3298R° 190
+3CIHRT [90+3PH2 1% 600+36650"610+3Ra0 L 240+ 6 "20+IPL0E°TL0+3E60E°TA2°C0TOHR"9L ST INI25°20 22600965991 62 a0+30TH.°190+3¢810° 190+3
2T1R07 600436220 6 0+3G b 2204326527220+ 36608° 1L0+3g0TE7T1I5°60126%9, 91°10165°29 (2400gGHa9l 62 90+3526R" 190432059 190+37650%590+360
L1762047TG572,0+43006°2,04+390h¢ 10435918 T61°G0I65"9) 917101928 L2F806Gh99T A2 90+43p200°Q90+39G6R% 190+3025T1°690+31¢21"620+3G65 ¢
T240+36ph LT2L0+366TET 10439618 TL67GNT66%9L 91T I0I26720 2290960991 62 90+34£20°990437991°g90+7326T1%690+2£940%6,0+386h 2 2L0+32611°2
Lo+APGIE~1L0+3LOSTT02"90129°9L GT°INT6S"2R L21908SP99T 62 90+ ILSE1°§90+39R02°090432811°690+A02P1°6L0+ITIWL*2L0+329E4°2L0+3G2EE*1L0
+396T¢°TI6p"90199°9; a1°10159°20 (209006991 672 90+36592°R90+39912°990+30221°%690+Ar25 T °620+3065L°240+3965L°210+3T616°1,0+3061£°190%9
0T0L°9 QL™ 10121728 (2620861991 62 90+36260°990+32286°290+35011°%°690+3220 1 62043261 220+ 6L 220+36128° 120432915 169°90152°9L 91°1
NTAL"2] 12910861991 62 90+3A506R°190+30008° 190+32R01°69N4+431630°6/0+39802°2L0+3 1901210+ ne1e° 120432216 %15T1%20022°97 QAT*101IGR°29 L1211
Paeragl 67 90+43010g% 190430200 ° 1904390507690+ 320 1 6/0+364H L 220435201 210+T672€ 120436025 125°,0109%97 9l* 1011628 L29.096H9al 2

904+3/60R7190+39016°,a0+369Q90 690+ 3TgaB R N+IPAN L 2104312622044 625 10 +3nKT1E°100%10Tne%a; QI TCIRe PR 226006 HaCTl 2 90+39H2N°gg0
+39/90° 9043600 690+300/0 60+ 3bpn L 210+35 1 22043682 1L0+3222¢° THR°200/9%a2 91°10IH0°Ca /2h0Q6Hp99T &2 90+391c0*0a0+39G650°g90+73
925 1°690+31GI2 0 [0+310GL"240+37¢G6L°2L0+35028°1L0+3% 25190 "B0106°9) I TOTTII°SR® LP52096H99T 62 GO+IACI20 R 0+43ICI0190+T6TIS 60+3,1
0071 0+3/06,7210+3959,72,0+35R18° 1.0+366P5 " 12¢ 00106 "9 QL 10121 °€0 L22700GHpa0l A2 10439050 190+32215¢ 0L04+26G65N0 " 190+32692%640+3T5 )
T2 U+ICHE T2 04695 T 10+ ANR TS TIGGTRNIIRTYY QT IOIR2 e £21L00GH99T 67 SN+30600"000+309296° f90+36090°(90+TIGGNT " 6L0+AQ L2240+ L2
LO+39GRE T T40+4592€° 119 01002, AT INTIEER [20L00GH99T 62 90+39906°190435GAR°L00+3K 0T A90+IAGNN "6 L0+A9pp 1 *2.0+339C2°2,0+3TTSE* 140
+3r92EiSn~enivn L 9ET10T28°§0 126900CH991 62 Q0436G6T6°L90432Q90°2904+350Tn"6a0+3T8G06L0+ANLEL* 22043860120+ 36008T20+3500E°105 "8
01407 L7 9T INIbr 89 [12990QGH991 AP 90+36L68°190+36G96° 190+J0ENN 690+ JENTO 4 10+JTGG 1 22043206 L°220+32268 140432266 1pCc 6010144 91°1
0106789 £21909G6h99T 2 90+30220°990+372¢11°Ra0+3Nn/c0° 600437660 6L0+300G 2 2 10+3NCGL "2 /0+3G2HE " T20+3LE06 1626010122 9110169 2299
0QCpe9l 62 90+3¢2710°990+3pLT0°AC80+4/000 400+36NT0"(10+3CHOL 2/0+4A0H QL 2 10+3CEHE " TI0+ALERC TIHO0"OTTLT 22 GTI°T0ISO9°§G 226900CH991 62

N\N’.M%%\Q *\%)W\“Q@\lmm SALAE NOOK2 T A¥NIIN T 3714

(11




REQ . AGENT RAND NO.
GLS v0273
IRAS

CATALOG OF LOW RESOLUTION SPECTRA

83-004A-022

ACQ . AGENT
WHW

This data set consists of one magnetic data tape. The tape is 1600 BPI, 9
track, ASCII formatted and was created on an IBM 3032 computer. The tape
containg 1 header file and 2 data files. The first data file lists the
wavelengths corresponding to each sample of the spectral. The second file

containg the actual spectra along with associated header information.
and C numbers are as follows:

D# C#

D-64550 C-24302

The D
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